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‘easy insertion of specimen is and the 

design of the striking edge allo 
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speed and safety of operation. 
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counter- current mixing combined with bal- 
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sistencies al characteristics of 
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of of Materials of 


Rittenhouse 


iety Accep 
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~ eommittees the Society, through its 
\dministrativ e ‘Committee onStand- 


ards on on September 9 approved 
and tests. The accompanying t table 


be noted there are tentative 


nesium-Base Alloy Extruded Round 
Tubing (B 217); Facing Brick» 


poe or tests covering 3 isions in its other specifications and 


A 
Gold 3 Masonry Unit Made 
Clay or Shale) (C 21 1) 
“Value of Gase Fuels 
Water Flow Calorime ter (D 900); 4 
‘Test for Water- V: aoe Perme: ability 


Adhesive Bonds to Che mical Re- 


agents (D 896) ; and Tensile P roper- 
of Adhesives (D 897 


Magnesium Extr uded Ting: 2500. and 3000 


This new specification covering (average of 5 brick); and there are: 


product in rathe row idespre ad com- 
mercial use virtually gives the 
|= complete | coverage through its 
numerous specifications “and tests 
the various commercial w rought. 
magnesium alloys and products. 5) 
217, four types of : alloys are 

vided » three carryi ing | aluminunt 
2.5 to 9.2 2 per cent, 

respectively, and the fourth being a 
Manganese composition with a mini- 
| mum of 1.20 manganese. The ten- 
| 8 sile -Tequirements | for the e alloys 
Carrying ¢ g aluminum ra range from 34 
— to 38 000 psi. while the other alloy 
a minimum of 28,000 psi. 

S 

Strength of Mo ortars: 


determination of flow and the mold- 
ing of the test ‘specimens. _ In gen- 


eral they effect a saving in the opera- ba 
of 


tor’s time and in the 


Ni 


THE 
@ dation of sever al of the technical | _ Visions will be published for aye ear - Panel and t there fore the whole testing 

or more before adopti 
Masonry Building l 


‘merousnewand revisedspecifications 
d tests q ‘tured | Masonry U nits, | in addition to 
-itemizes the various actions. it will the new  specificati ion for 


compressive strength which for the 
two grades must not be less the 


form to modular planning; the 


changes and additions. The older which in itself was an important 


usage. 


s spects a and new terms shad come into 


The revisions here concern the tures , and such matters. 


i 


and Methods o: of Testing” — 
4 


CABLE wa 


and Standerdiz 
Pain 


F Painter, 


ess, E 
Associate Editor 


nd Revised | Materisls Spec! 


icat TIONS 
standard sand required. These 


ew an 


tende d to. improv e the surface of the 
The: chs ange s in other 


rocedure. 


tests in general bring t 


47 (478), requirements for addit 


pigme nts have been incorpor: ited. 


Calor ific Value of Gaseous Fuels: 


tests. The new tentative | C 212 — | This new method is the first of a_ 
meets the need for requirements fo for ‘series s of testing | procedures | which — 
facing brick since the recent trend result from research work | 
been to differentiate clearly ber tending over several years, carried 


tween common facing brick out under the: auspices of ( Comittee 


"brick, had developed numerous 


Two grades are “cov ered, for” use D3 on Gaseous F uels. The com- 


ag 
Ss re there is frost action and dis- mitte e has s sponsored a great deal of 
of Packages (D 895) Resistance of integration by Ww weathering or where 


‘cooper ative research at the 


Bureau of Standards sand in ni numer- 
ous ‘othe er la aboratori les inv volving | 

methods for determining specific: 
gravity and density, water vapor: 
conte nt, the co aplete analy sis or | 

hemical composition of fuels, the 


value. Some of this work has in- 


there is no such deteriorating 
fluence. ‘The requirements cover 


psi. Tespec ectiv vely 
-Tequirements on exte nt of chippage, 
aranee, size and warpage, 
Th he rev isions other sti andard- volved the design of new equipme nt, 
specific for various large number of. samples of 
reasons: the Building» Brick fuels have been ‘dist ributed 
‘Specification (C 62), to make it con- o Tound- robin tests in the ‘cooperating 
members’ laboratories to evaluate 
‘Structural Clay Non-Load Tile (C the proposed procedures which were 
marking g requirements are estab- developed ar 
lished; these also apply in the case = The new methods for calorific 
of C alue (D 900) comprise a very e 
The ney new Tentative Definitions « of tensive document covering definition 
Terms (C 43) involves numerous of the terms, the standardization of | 
A 
definitions were » obsolete in some re- achievement, 4 testing procedures 
whieh ir involve adjustments for hu- 
midity correction and control, and 
finally the alculation of the calorific 
value. This section | gives s discussion 
sof the theory of the method of calcu-— 
lation as well as procedures for 
change » in Method of Pre- ing at total and net calorific 
1s 609) is in- 


definitions cover vari- 
raw materials, tile, surface fea- 


; Paint tand. Related Materials: 
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rs of the grsup concerned, Com- 


_ performance synthetic compound 


change in the Test for Rubber 


thee consijlering 


reported by various mem- 


mittee D-10 ) ON. Shipping C ‘ontainers — 


ve 
Test for -Water-V. Permeability of 2 


recommended the new tentati 
D 895. "This applies to finished 
containers when they are closed and 


sealed in the conv ventional m manner. on for Tensile Properties of Adhesives — 


Wate r-vapor permeak aility for this 
particular test is defined as the rate 
that water is transmitted into the 
container from the test atmosphe re. 

of 90 + 2 per cent relative humidity 
and (100 + 3 F. surrounding it. while 

desiccant is sealed within. 

Rubber and Rubber Products: 


The change in the Tentative Re-| 
“quire ments for Shee ath 


4 ing in a met tal mold, pore tes 


‘conside superfiuous, 

physical requirements prope rties 
met. The ozone- resistant type 
ee insulation (D 574) will have the _ 
value of the constant K in the for-— 


2000. This Vv is the same as now 
used in D 754 and D 75 55 cove ring 7 - 
synthetic rubber insulations. 

Seon in the Heat- Resisting 


— 


-Synthe ‘tie Rubber Compound Speci- 
fication (D 754) will permit the use 
of some natural rubbe ‘r when this 
becomes available’ and will include 


(D 755), the use of natural rubber, > 
and additional types of conductors 


included, and, further, the aging 
are mi made more rigor-— 


‘ean | 
Insulated Wire and Cable 470) 
are to include the horizontal flame 
test which had | appeared during the — 
war as an emergency revis sion. T he j 


@ 380) w ill permit the use of a cer- 
tified test sl: from the same ma 


te rial ‘as used in the hose in 


- 


Facing Brick (Solid Masonry Unit Made 


- Test for Resistance of Adhesive Bonds to | 


Structural Clay Floor Tile (C 57 39) 


Met ethod of: 


Definition of: 
Terms: Rel ating to Structural ‘Clay Tile 


“wher re so thin ths at the 


cannot be avails able. 


having low -Tesistance to passage of 


the A A.S.1.M. Administrative Standard 


New Tentatives cent Hevea Rubber Compound 

27-46 T). (Two separate rev isions) 

= Sheath Compound for Electrical 

Insulated Wire and Cable: 

ant Type Insulation (D 574 - 46 T) ie 
Insulated Wire and Cable: Heat-Resisti 

Synthetic Rubber ‘Compound (D 754- 


: | 


from Clay or 211 46 


‘Packages (D895-46T) Insulated Wire and Cable: Performance 

Synthetic Rubber Compound (D 755 - 
‘Acetate Molding Compounds 
(D706-46T) 

Laminated Thermosetting Materials (D 


Chemical Reagents (D 896-46 T) 


(D 897 -46 T) 
Test for Calorific Gaseous Fuels: 


by the Water Flow Calorimeter (D 900 - 


ellulose Acetate Plastic Sheets (D 


‘Tentative of Standards Ethy 1C ellulose: Molding Powders (D7 87 - 


4 


Structural Clay Load- Bearing Wall Tile 


Steel Panels for Testing 

Y ‘Bs aint, Varnish, Lacquer and Rela 
Produc ts (D 609 — . 
Test for Evaluating Degree of Settling of 
Traffic Paint (D 869 — 46 
Testing Rubber Hose (D 380-46T) | 
Testing Rubber Insulated Wire and Cable 


Structural Clay Non-Load Bearing Tile 


Building Brick Made from Clay or Shale 
(C 
P. Zine Yellow (Zine _Chromate) ( 
“Sampling and Testing Brick (C 67-44) 
Test for Compressive Strength of Hydrau- an 
and Structural Clay => ™ *racti 
“(C112 


Testing Rubber-C oated ‘abrics 751 - | 
Identific: ation and sis of 
‘Synthetic Elastomers (D 833-46T) 


4 


Opera ating Light and Ws: » 
atus (Carbon-Are Type) for Testing 
Revision of and Reversion to aint, Varnish, Lacquer, and Related 

i Test for Changes in Protective Properties 
Revision of Tentatives Organic Coatings on Steel Surfaces 
When Subjected to Immersion (ES 35), 
and Its Advancement to 

Insulated Wire and C able: ‘lass AO, 


das 


of Adhesives (D 897); “the other, 


5 in. Resistance of Adhesiv re Bonds to 
Chemical Reagents (D 896) 
first that have resulted the 
relatively new Committee D-14 
Adhesive: i: 2 he ‘re is inte nsive de- 
moisture has been -ineorporated in mand for test methods for evaluating 
the vi arious tests for rubber-coated differe nt types of adhesives ant 
fabrics a as established i inD 751. his possibly also for. pe ‘rformance type 
involves the Suter equipment. . The specification but the Committee ha 
adhesion test procedure is being for the pa ist year or two been col 


‘modified so that the results: md centrating its work o on test methods 


ment of 


A new alternate method which i is 
particularly applicable fabrics 


_ give a better average figure insteac ‘The | tension test will determine 
the maximum values. compa ative properties 0 of adhesives 
(Of particular ar ‘interest i in n identify- using a standard shap ape spec cime! 
ing and analyzing synthetics is the spe cific conditions of 
incorporation in D 833 of spot tests, ment, tempe rature,— and testing 
repre senting utilization of the tie. speed. ~The requirements give spec 
of recent work. T hese tests dimensions on the test specimel: 
more rapid and considered fully and their qu qui ality whether wood 


reliable as those replaced. gluing and | conditioning 
Adhesives: 


the number of specimens (at least 


be tested), and the general pe 
cedure, 
Te Pr Propert The new test test 
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und (D 
ions) 
ectrical 
) 532 
“Rosia 
esisti 
D sting 
mance 


D7 755 - f 


ypounds | 


ttling of of 


at 
id Cable 


sis sof 


re hesive bonds to 


the size of some of. the 


many of which are issued an-_ 
nually, and in part due to greatly pages now compris 500 600. 
On top of thi is ineres ased_ amount of 


reagents 
requires the use of the other new - Afte T r rinsing V with distilled Ww: vater and 
test for tensile properties, D 897. . drying, the specimen is tested im-— 


‘The testing procedure requires that. medi ate ly. V arious standard chemi- 
each spe ecimen shall b be i ina sepa arate are listed, sulfuric 
container, tot: ally immersed in the acid” ‘of various strengths, sodium 
reagent for 7 days at a temperature hydroxide solutions, various aleohols 


between 25 and 30 ., and the re- othe TS. 


ment on Pu lication Pri 


2 


W irH the great in- 


sion of other te chnical ms ateri: al, the 


AS.T.M publica ations, particul: arly books increase "steadily sine. 
the special -compil: tions of stand-— ila 
few years ago contained 200 to 300 


increased printing costs, the Finance | 


46 | Committee and the Board of Di- material ther re have come 


sure Ap- 
Testing 
Related 


other, 
nds to 


~are the 


ttee ee has 
PEN 
ne ‘thot 
ate mill 
Lhesives 
pe cimet 
pretreat: 


pecimel 
Ww ood ( 
litioning 


ards compilations. Although 


tailed information on the various 


‘some advance informati 10n. 


rectors have authorized increased composition and printing costs. A 


prices for ‘most of the Societ: ty’ sult of these ‘situations, and 

publications w hich involve stand-_ _comprehensive 

de- study 0 of A.S.T.M. publi- 
—eation schedule, the Finance Com- 

will be sent to all mem- mittee has authorized increased 
bers later in the Fall, and there will lication ] prices as noted in the table. 


it is de sirable to give 
A few 
‘of the books will be off press 
and thus be available before the 
-membe rs get the special orde blank. 

Obviously, as the technical 
“mittees which ‘Sponsor the annual 

tests: in one compact olume, considerable saving and the 
continue to develop new methods prices to members apply on orders 


Order Blank, 


be included the Spe ‘cial Members’ ‘low. 


nished to the members on thei r 
-membe ership, but all of _ the stand-_ 
ards: included are available through 


Finance Committee is continuing 
the e reduction, which enables 
bers procure these books at 


pecial Compilations with Related Materiai 


Committee 
Sponsoring 
oppes and Copper 


Paint, Varnish and Related Produce cts 
_ Petroleum Products and Lubricants 
Electrical Insulating Materials: 
Plastics 


eased to $2, .00: 


Refractories 
Concrete and Coner rete, e Aggre 
General Aggregates 
Coal and Coke va 
Paper and Paper Prodi ucts — 
Soaps and Other Detergents 


3. New Publications (Prices Just Established $1.25): 

7 ye $3. 00. he e compilation of Standards on Steel Piping and Tubing as newly issued in Nov beaber will be 

rr 

1¢ data in parentheses indicates approximate date when new and revised pehtiatilnt will be issued. 


q ew prices are effective for both the currentand newissues. 


Publie 
February, 1946 
November, 1946 
_ October, 1945 (February, 
October, 1946 


October, 1946, 
April, 1947 


February, 1947 
September, 1944 
September, 1944 
December, 1944 (October, If 
September, (March, 1947) 
November, 1946 


> 

1946, 


and also to arrange for rn 


‘Some of compl: tions which 


None of books” listed is fur- 


a standard. Pre 
_compila ition. to be issued ‘after these 


big Book of Standards. _ The the 


they are “also being i inl in the 


in five parts 


we 


The Headqu: arters 5 is 
voting inte nsive efforts, 
printer is also concentrating 


the 


work on ge out as many of the 
-compils itions as possible this: Fall. 
‘Those on which presswork is under 
way include | the new group of 


sts ards on ele ‘etrodeposited coat 


ings, 
for ‘cen me ent , and the extens nsive 


the specifications: tests: 


amount of chnical information 


that does not fi all into the category 
obably the next 


be the one on paper and paper 


‘then the schedule calls eet 
compilation of the oldest | 
and probably most nsively 


products; 


tributed one, » the compilation of 


standards on petroleum and pe 
leum products. It is hoped to have 


| 


all of these public: itions in course of 


distribution be fore Nov ember 


1946 Book of Standards: Hos f 


A separate 
ge of this BULLETIN gives es 
chanies of issuing the 1946 
of which i is to come 


‘ article on te next 


one - book now are to be split into 


Copies of all of the new and re- 
_vised A.S.T.M. specifications willbe % 
available during the fall from A.S.- 
| 
D 
— 
: 
roperties 
Surface | — 
— 
— 
7) — 
ve 
_ companying article on the Book of | iia 
t least Standards, members will receive — 
eral by direct mail further details, 


of the 1946 Book of Standards 


The points: 


got 1944 Part I, Metals, will get 


ay 


¢ study of how Book thus change to be made in connection with 


Any three Parts 


w as announced in ‘the Au- 
plete 


be in five volumes would 


furnished to the members. ‘also 
as A.S.T.M. 


entailed a revie iew | of the list price 
well as the price to “members for 
extra copies. These matters were 


each into two separate books, which — 


ds of Furnishing 1946 Book o 


ee 
material, 


wants in the fi uture, and the return 
form to Hea 


om ‘he | second point to k keep: in mind is” 
that comple te details of the new setup 
are being distributed to me mbers on a 


separate mailing with a return vcard convenience. 


which will enable those who wish s some 


future distribution of the Book and 
the 1947 and 1948 Supplements, to 


“1916 Book of. 


promptly. 
Concerning the 


-conside red by the Board of Directors AS.T.M |. Methods of Chemical 
at its meeting on October 8 and Analysis s of of Metals which ‘members 


based o on the recommendations from 


could: request during the ye 


the P ublications- Committee out charge, this will be furnished 


the Finance Committee, the follow-— 
scales were approved: 


SALES 
— 
ICE 
Corte 
art IA—F errous— 


Met conver. 00 $6. 00 
IB— 
‘Part 
lie Materials— 

_Constructional 
“Part  THA— 
metallic—Genera 
Coal, petroleum, ifr i 

“4 soaps, textiles, 
8 00 6.00 

(Plastics, rubber, te 

Insulating) 00 00 4 


Annual Charge to Members. (on their 
bill) for Book of Standards 
2 one Part no charge 
Any two Parts $4. 00 
6.000 
8. 00 ‘ot 
_ All five Parts 10.00 


Parts is admittedly somewhat 

but if the members will 

es keep in in mind two basic : points: it is 

— believ ed there will be a minimum of | 


ea The new 1946 Book will be dis- a 
tributed to members on the | basis of 
their instructions which have been in 


a |. 


the future at the special price of $3_ 


The Board of Directors ‘considered | 
all of the angles i involved in the new ~ 

publication setup a and felt that the — 
new seale of annual ch: irges which 

members Ww ill pay with their dues 
for extra parts: of the book was fair, 

considering: the extensive che aracter: 
of the books, and that the new sale: s 

7 prices will | permit me mbers to con- 
tinue to purchase extra copies of the 
books at a consider: able saving. 
one point we would urge at 

“this stage is for e every member just 

soon as he receives the direct mail com- 


munication and studies the descr iptive 


effect for the past years. member 


the two new Parts, IA a and IB; 


member who received all three 1944 < 
Parts will get the comple te 1946 7 


in 1944, he will get the hes new 


“Heat Treating” 


First prize- win- 


: professional, in the | 
hibit, by R obert 4 


Ak Buchanan, US. 
Steel iz orp. Re- 
Laboratory. 


See arch 
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Round Ta ble Discussion on Pr ablems | 


the Humidit dity an 


ncountered 


Er 


Paints 


At Meeting, Subcommittee VII on Accelerated Tests for Protective by: 
4 =: oatings of C Sommittee D-1 on Paint, Varnish, Lacquer, and Related P roducts sponsored a 
a discussion on “Problems in Testing for the Humidity ‘and Immersion 
Resistance of Paints on Steel. ” The discussion was introduced by a paper by A. C. E im 


in which he presents ideas: and suggestions on the problems involved, some of — 
ideas resulted from an inv vestigation conducted by the Research Division of The New _ ; 
= Jersey Zine Company (of Pa.) for the Bureau of Ships, who have granted permission to ial 
use the ms: aterial. ay Mr. Elm’s paper toge ther \ with several prepared and impromptu dis- ey s | 
= issions ere presented at the meeting are herewith. discussions 


e is in proper condition to receive the test paint. 
H. A. NELson, Chairman: 


V 


ty 


iples 0 of Immersion and 


the most aken into consideration all _ kinds, gene ral lead too far and would | 

- difficult task confronting. the pa Lint degrees, and combinations of vari- “consume much more time than ¢ an 
_ test engineer is the determination of | able conditions. Despite its many be allotted to this paper r. Therefore, 
the “durability” of an organic advantages, actual service tes sees, this be 
teetive coating, that 1 is, the howev cannot always be | 


tection it affords under conditions of — ployed for several reasons, the mos most 


actual se ervice. he majority of important of which is lack of time posure: high immer- 

| painted articles ‘are subje cted to a and suitable test surfaces. There- ‘sion in suitable aqueous s solutions, 
| wide variety of external | influences a though much of what is said 1 may be 


which may vary over a relatively 
range so that it becomes very 
difficult to study the effect produced son he i is gres itly interested in 
each individual factor or by any any lishing the re eproducibility and valid- designing : a test procedure or 
combination or sequence of factors ity of laboratory tests. equipment there are three distinct 
and to correlate the results intoa There are no prov red or even >. steps; namely, (1) the formul: ation a 
‘teliable y picture of the value of the gener: ally accepted labor: atory” test a “theory of what is needed, (2) 
paint as a protective medium. Jne procedures which would make it the actu: development of an in- 
solution of this problem ¢ consists of possible to state unequivocally the strument or technique or both, 
actual service tests on an extended a a given paint will or will not serve’ (3) 1 the extensive use of this instru- _ 
scale and the application: of st the purpose for which it is ‘intended, or procedure to de monstrate 


fore the paint test engineer ts forced | 4 
to resort to less time-consuming |; ab- 
oratory methods and- for this rea- 


applicable topaint testing in ge ners al. ; 
Des SIGNING A TEs 


ical methods to the exposure re- and it is frequently “necessary to its parallelity with actual service 
salts, In this. case, no particul: design | special testing | equipment experience. The first ‘of th ese steps 


is not only the first chronologic: ally 
but also the first in importance. It 
aw vaste effort to de- 


effort need at controlling 
studying the effect produced by 
all variables individually, 

sufficiently large number of tests _thanit should be, largely because the 
must be conducted so that the final bas ic principles of laboratory te " test- before the proble m has bee n fully 
are not fully appreci: ated. An fined and its aims clearly” fixed. 
Kor analysis of some of these necessity 
gither for publication therefore, may prove to be m corre ctly and working i 
timely. 7 ee out in ec conside rable de before 
“Research Division, Technical ‘Department, discussion of -enterir ring upon steps (2) and 

Zinc Company( of Pa.), Palmer- be overe emph: isized. 


1946 


and procedures. This, however, ap- 
pears to be a more difficult: 
and time- -consuming undertaking 


average values arrived at will | have 
NOTE—DISCUSSION OF THIS PAPER 
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nd im-— pri reve ‘out further trea tment. Alth ‘ough we 
 mersion testing ‘of metal prote ctive corrosion of steel objects expose to have not yet been sable: to do enough 
; = is to compare various paint high humidity or immersed in a. with this test to est: ablish defi. a‘) 
systems for their ability, to protect | 7 or ‘aqueous solutions. The surfaces its” reliability, we are confi. 
netals against corrosion and on which these paints are are to. be dent that it will be of ‘considerable 
struction under service conditions tested, , therefore, should, in the help | in the dev elopment of a ‘pro 
7 where water or : aqueous solutions are sence of. “any protection, that is, cedure for treating paint test. 
the principal deteriorating age nts. when exposed in in the unpainted con- _ panels and as a routine control test 
For tests of this sort, paint films dition, corrode at a uniform rate : and for panel pre paration, 7 
must be tested, firmly attache dtoa  tothesame degree. individual For obvious reasons it is desirable 
——-- guitable substratum, a and their rela- member of the series should corrode — to obt: ain results of practical signi- 
tive abilities to perform. their funec- uniformly all over. its surface fice nee in the shortest possible time, 
tions measured by the changes take shoul d be as free as possible from T he refore, it is not desirable to 
place in the substratum as a pitting and other localized corrosion surfaces r the test, 
direct result of the exposure to the > Recta, and members of the series films in a passive or only slightly ac- 
tive condition ; on the contrary, itis 
results it is ny Any nt given the prefe srable to » have | them in a condi- 
‘significant changes | in the appear- test pane Is should be for the: sole tion of high activity or corrosivity, 
ance of the test specimen obse rved purpose of making s ‘sure that this: ~ so-that they respond | re adily to any 
in the course of the test be the direct condition prevails. failure of. the test paint sys stem to 
result and a quantitative 1 measure of it has been proposed the it, in order. e xclude corrosive agents. — On the | 
the failure « of the coating to protect to de termine ‘whether steel panels = hand, it does ‘not seem de- 
_ the substrate adequate ely a and not the el have been properly pre pared, th they sirable to aim at the highest pos ssible 
accidental result of any diffe rences be tested for their ability to support degree of activity since in all prac- 
the substrate, or unknown or a film of w ater without break. tical cases some time m must “elapse 
trolled in the env iron- - Aectuallly s such a test serves only to betw een surface prep: aration and 
mental conditions. or example, indicate whether the panel surface application of the first coat of p paint, 
paint s systems a are to be Is wetted ed uniformly } by water. It corrosion of the test surface 
pared for their ability to protect i in no way guar antee that the during» this interval should 
steel against rusting, care must be s surface will also be just as uni- avoided. Therefore it would. seem 
“taken that any differ ences in rusting | -¢ formly w etted by the paint to be = prefe rable to aim at some intermedi- 


~ observed are a measure of differences — ; applied to it, ‘much less would it in- of 


ate degree of ‘corrosivity which 


in the e protective coatings under dicate that the panels are ide jentical sesses ation of the 
are not due to differences i in the their response to failures of 


 corrosivity of the substrates or to test paints. What is needed is not 
some other external factor. necessarily a fat-free, rust-free, FPECT OF Size 
smooth or polished test ace but 
‘Cowrron. oF ‘SUBSTRATE > one that will promptly, 1 reliably, and laboratory een tests, ‘it is 
_ UNIFoRMITY 1. nro 


reproducibly indicate visible. usually ‘necessary to reduce the s 

The materials rusting whenever a paint film fails of the test area to a very small frac-_ 
_monly available for paint tests of to protect it against corrosive in- tion of the area | encountered under thr 
this sort are not uniform. Not o only fluences. getual “service conditions. This: 
do members of a given pane series A test w hich may | be useful in this” ‘means that corners and edges occupy dos 
s differ, but significant are: as on the — connection was ‘proposed by Mears. 2 are atively large portion of the test fro 
— same panel may differ sufficiently to A panel specimen to be tested for area. . Therefore, _ corner and edge s 
cause marked differences in the e be uniformity and corrosivity is dotted effects will be out of proportion to res 
~ havior of y ps aint oe T herefore, to witha large number of droplets of a _ those usu: sually encountered in actual ve 
insure the relis bility o suitable corrosive liquid and the: servi ice. unless special prec ations are ‘Suc 
the qui ality of me etal prote etive time of the first appearance of cor- taken to prevent an e xcessive 
“paints, , the substrate st specimens must rosion in each droplet as well as the fluence of corners and edges” upon | aff 
so se ‘lected and prepared as to ns ature of the corrosion product are a the test results. Such effects are hig 

gus e (1) that each panel of a noted. he average time elapsed to absent or eatly minimized on mu 
series is uniform i in ‘itself, the first appearance 0 of rust serves as ~ spherical or cy lindrical © test speci- | the 
(2) thi it all membe TS of the measure of the corrosivity while of sufficient diameter. The fica 

series , immediately ‘prior to the ap- the nature of the corrosion product ie anical difficulties encountered 

plica ition of f the test. paints, are as and the the spread be betwee n these \ values ine prepar aring and + handling | such 

nearly as possible ide ‘ntical be- for t the various s droplets measures cimens, however, make them un- 

havior s and properties. uniformity. Hydrogen peroxide i isa suitable for routine testing 0 of metal 
In order to determine how thie suitable testing liquid. It js un- protective paints. pr: vetice of 
night be accomplished, let us look” fortunate ‘that this test spoils minimizing edge and corner effects: 


‘ee closely a at whs aut is to be accom- panel for use in any paint test with- whic h has been widely used consists 


Mears and U. R. Evans, “The with additional coats of paint or 


araday Sor, Several coats of wax. This practice 
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has much to commend it and m may be to that at usually encounte red in ae- we made in the « course of e exten nsive w 
ex ected to give satisfactory results tual pr pr: ‘actice, or, if this ¢: cannot be Ss: 
provided the original panel area is av oided, that this factor is at least 
not 80 small that the paint or wax taken into consider ‘ration when the 
edgings reduce it to a size inadequate ‘results are interpreted in terms 
for the purpose in mind. 
seems to be little. doubt 


their blistering. and 

service expe ctaney.— W hen an ac tu: to prevent rusting. 

paint job, such as on a ship, | is ex- OW ater passes through the face of a — 
that for the sake | of uniformity of - amined and rated, the effect of film paint film under the influe nee of two 

one pi of a set it is necessary amage automatic: uly appears i in its forces, osmosis and electroendosmo- 


avoid: coarse contours: and large proper pe rspective, sis. or the purposes of this dis- 


grain size. This takes on added im- panel deliberate ly s scratched it is cussion, osmosis is de fined ‘as the 

as the panel size isreduced. frequently greatly | out of propor-— transfer of water through a mem- 

lt seems futile to spec city in detail tion that: it mi: comple te ly upset brane ‘the influe nce of a solute 

degree o of smoothness neede sd, for. the balance of the test results. concentration gre radient , while 


depends much on consiste ency As fs the application of the 
s of the test paint and test paint is conee it does ‘not 
its ability to fill eracks and crevices , really make much difference what 
but it is readily appreci iated that it me thod i is chose nas long : as care is tis al er: adie nt. In the : abse mee of 
be of such: a de ‘gree as to taken that the ¢ coating is continuous endosmotic nees, W water-soluble 
guarantee a continuous coating: thickness. “Kittel- material within a a paint film, 


water through a membrane unde 


the influence of an electrical ‘poten-— 


troendosmosis is the transfer 


adequ: ite thickness wher the test berger* has shown that in immersion be of inorganic or organic na- 
according to | the testing pin holes and expose d freely ture, Se of an 
procedure spe ‘cifie 
_-Evrecr or IMPERFECTIONS 


corroding areas of met: al i in electrical - 


contact with the test specimen mé iy 


exert am: iarked in fluence upon 

The objection 1 may be voiced th: it ty) pe and rate of failure suffered by yo 
test pane Is prepared with such ¢a 


pla wing ‘the ‘role of 


able me mbrane. W 


the test paint. It is obvious then 
= relation to actual serv iceex- __ that the e ffe ctive film thickness is 
perience and therefore are of little, the thickness of the coating at th e 
if any, practical value. It has often’ thinnest point. Therefore, methods 
been stated that there is hardly any determining the: film thickness of 
paint absolutely free from de- calculation from its ater, ‘for alt in “the bath will 
feets and scratches: and that there- 


compet te: for the v w ater and 
the results obtained with imper- 
pa anels were of much greater 
a 
practical ‘significa: ance. ‘than any re- of the or. roughness | 
sults obtained with pe rféct p vanels, the substrate surface. ontinuity | 
In fact many paint teste ngi- measurements such as those pro-— 
] neers fav or seratching “pos sed by Young : and Gerhardt a are but will be this osmotic pressure 
through the paint film to determine very useful in determining the mini-— Minus: the osmotic pressure of the 
the resistance of the: test paint to mum coating thickness needed to sa alt solution constituting the bath. ; 
of adhesion cand rust’ creepage produce a continuous coating ona That this is so can readily 
froma bare area. There is no objec- n surfs uce and therefore s serve as demonstrated. Apply any given 
tion to such practices provided the a mez asure of of the paint— —but preferably | one of rela- 
results obtained with ther them | are substrate. tiv vely poor water reeistence—to 
viewed from the proper pe Tspe sctive. several glass panels s, and, after allow- 
Such atest do SELECTING a TESTING ECHNIQUE se 
t do eS furnis h v in- ing them to dry thoroughly, immerse 


pressure within or the film 


is ‘correct, paint films: 


canting by 


a Cc 


longer be the camotic 

sulting the presence of the 
water “soluble mate rial within» the 


testing technique. . W these panels will reveal that it is an 
‘rse function of the salt concen- 

tration of the bath. _ The effect 0 
this water absorption becomes: 


ible in a short time. While the paint 
: poses that the panels were originally — 


ficant only if the substr: ite areas some adv rocate total immersion in 


J bared in this way on the v various _ water 0 or bes solutions, other rs 
Specimens: of a test t series possess 
identical activity. This presup- 


densation tests, W ithout advocat- 


that ing either procedure we should like __ films immersed in the distilled water 
of the same activity and that the ae 


must be re “ed, howeve r, me tallic eubstrate by a p: sy stem ck of prt increase of 
results: of such a test are signi- the 
to describe some observations which | ill blister the paint | in 


= ch actually penetr: ates to and the 3. 5 per cent salt solution will re- 
sists ays bare an area of active metal. ing of Metal Protective Paints—Influence _of blisters for many 
dges Inaddition care should be taken that ‘months. We have had four glass 

the 4G. H. Young and G. W. Gerhardt, 
tor | thera io of damaged to undamaged Resin Contings—Test panels coated with four raw 
tice | area is not. too far out of proportion (4987). oil prim Pigmented with 
October 19 1946, A! 
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cent by v olume of zine ye llow, ZTO creases as the vapor pressure of the = ice erne condensa. 
chromate, red lea ad, a and iron 1 oxide, immersion bath decreases and that or imm is in dis ‘Water at, 
ely, ina 3.5, the amount of water from 


“years, “and ‘the -inspe ction a 
couple of months ago showed them — 
to be still free of blisters. of w water: pre sent in a pai 
Some may question the validity of film at the point of are” “with 

state: ‘ment, for no doubt they equilibrium with its environme nt. ‘among paint 1 test. engineers are 

have often seen painted steel panels Ww would be same regardless of cult to maintain and to control, lt 


blister’ much more severely and | “whether. the. paint film was would seem simpler to replace ‘such 


7 
rapidly in salt w: water than in fresh in the solution or suspended abinets with immersion bs aths of 
aa wate r. W hat has been said so far _in the vapor above this solution. It comps arable temperature and 5 vapor | 


«regs arding blistering ‘applies in this: has been possible to pressure. 


simple form only so long as there is — that this deduction holds, but it was a r his applies s with parti 
“no corrosion. - But the suggestion — found that the rate of water a ode ~ phas sis to the salt spray test. "The | 
was” that “glass is panels: be used to. ion by a paint: film is appreciably | use of the salt solution de creases the 


= the difference betw een greater when the film is immersed in Ww water absorption of the paint “film 
blistering in nage ete ater and in the solution: than whe n it is sus- due to osmosis, and hence decreases 
salt solutions. When a a corrodible | pended i in the va vapor sr above the solu- marke dly_ the rate of blistering 
substrate is used the bl bliste ring tion. hat 1 means that long as the film remains unbroken, 


anism is bit n more complica ated ps anel reaches the ‘point of Just as soon as the film is ruptured, 
or, rather, ‘ ‘may be a bit more com- saturation or equilibrium faster than however, electroendosmotic influ. 


plicated,” for in the absence of cor- a a duplicate panel suspended i in ences will _predomin: ite and both 
rosion, the blistering mechanism on vapor. Of course, as stated above, the wate absorption by the film and. 


a eorrodible substratum is identical - - this s conclusion is valid only in 1 the ii the corrosion of the bared substrate 


with that on a noncorrodible panel 
material . How ever, jus st as soon as Ww hich may materially modify the But we. are unable to see in what 


corrosion sets in, the corrosion cur- net result observed. “spect” a salt spray test offers any 


rent flowing be ‘tween cathodic and this reasoning is carried to a ‘significant advantages over a simple 


anodic areas will superimpose its logieal conclusion, there should | be immersion test in a bath of the | same 
influence upon that of osmosis, ;, and : ‘no difference in the amount of water. ov apor pressure and the same 
blistering will be accelerated and absorbed by a paint film imme rsed_ perature, 


™ intensified. Extensive experiments — vin distilled water or susper nded above kA: ‘he second step réferred to earlier, 
in our over water reservoir under conditions the a actus of an 


coupled to a bare freely corroding we have not. ye et had an opportunity in ‘the first step. It involv es merely 
‘steel panel of the same size and im- __ to test this experimentally I venture _ the detailed aunigtin 1 of the tech- 
mersed in the same passed to predict that the differences niques to be used i in the preparation 
through the face of the film as the served will probably be readily of the substr: ate material, the appli- 
result of electroendosmotic counted for by temperature differ- cation of the test pe aint, and the 
fluences. The results of our tests ences “between the bath and the testing of of spet cimen “to insure 
highlight the tremendous influence vapor. r. The chances are that the - that the conditions indicated to be 
exerted upon | water absorpti ion apor itself and the panel suspended necessary in the first step actually 
blistering by electroendosmotic in it were close to 100 C. while the. prevail. T his phase of paint testing 
fluences which may result from cor- _ bath used in the comparison test w as ~ is too well known to require further 
at pin holes and weak spots ‘most likely y kept at room tempera- discussion at time. 


in the test film. hey emphasize ture. Doty, Aiken and Mark® were 


T RANSLATION PRACTICE 


again necessity of taking the able to show that the mois sture per- 


utmost care in the e preparation o of the. meability of a high polymer film However, in many eases, the third 
specimens if inte rpretable re- doubles with a temperature rise of of the three steps listed, the 


* 1 4 ‘sults are to be obtained. In addition, » about 10 C. Itw ould seem reason- _— spre ‘ad use of the testing method to 
furnish the basis for a plausible able to assume that a simil: ar ‘tem- establish its parallelity with actual 


some ¢ major perature | effect. is operative: in the Service experience, is not fully a appre 
in opit ing am us ere- Ci { will therefore be diseusset 
“ease ut under discussion here. There- be ated and will therefore be di 
test engineers with “to fore, w we believe that a paint system some length. As disinter ested 
mersion and humidity test methods. the same ¢ amount of “obse rver, I hav ave fre uently. been 


water regardless of | whether it is struck by “the of a greement 


versus IMMERSION TESTS | ‘suspended in water vapor “under among xpel rience paint: testing 


the bas is of our result some engineers regarding the practical: 
* P.M. Doty, W. H. Aiken, and H. Mark, | especially 
would expect that the amount of — “Water-Vapor Permeability of Organic Films.” i ue of test results and especlt 


i. Eng. Chem., Ed. Vol. 16, p. 686 
water absorbed by a paint film de- about the ‘ir interpret ation in terms 
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absence of e ndosmotie influences | will proceed at an aece ‘le rated rate. | 
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ferences could readily be resolve 
q Let us assume that reproducib 
and significant sults have been 
-obtaine in a number of laboratory 
tests. The question, the is what do 
these ‘results signify te ‘rms of 
of life and protection 
stem offers unde r conditions 


of 
the at many of the 


years tha it hat ave  spen nt in pe tint 
industry Lhave come to the conelu- 


9 


few paint service tests 1r experiences 


+h happen to have mi ade ‘alasting 
impression “upon thei ir “memories. 


In my opinion it is the major prob-_ 
lem of the third or proving-in stage 
of the de evelopment of any standard 
test apparatus or procedure to 


the true v: alue of the standard com- 
son paints thie 
mi of his job 
is ft fully 
Tet at in most se rvice tests 


imposs con the 


is impossible to. control either 


sion that t there is no substitute nature and the prepar: ation of | the} 


actus al experimentation and experi- 
ence nit comes to translating: 
: laboratory test results into terms of 


durability. ‘The problem within even toler able limits. As a 


- evaluation: of the test method and 
‘the only wa: ay this can be done is to 
subject a sufficient number of paint — 
‘systems simult: neously, to the lab-- 
oratory test and to : actual service 
tests until : a sufficiently large mass of | 
Te lated di iti has ae 
serve as a basis for deriving a 
translation factor. Many disagree- 7 
ments between paint testing 
cheers may be trace d to the fa fact th: at 
each one has his own idea regarding 
the pr: actical y value or ¢ durability of 
oo called standard paint syste ms. 


On closer analysis it will usually be 


found that dis: agree ‘ing paint tality studies the problem of 


testing e engineers rs have a fixed ment: al 
picture of the value of the standard 
of comparison derived from a ve 


jon) 


During May, 1945, 5, our li abor: atory 
200 pi ran 


panels on tide range eXx- 


substrate or the conditions of 
plication and “service within ‘the, 


limite nec ssary for re producibility: 


result of t his condition any one serv- 


lee t test may rate a given paint good, 
intermediate, or bad depending on 
more or less accidental combination 
of factors. Therefore, it will 
7, necessary to seek a solution for this | 


surance 1 and an 

0 apply the laws of probability to 
paint testing may prove quite he Ip- 
ful. Although unable to: predict 
accurately proba life expec- 


—tancy of an n individus al, a life i inst 


sonable accurac aver: le 


tions of certs cl ass of people 
iracte by certain physical 
nake eup, certs ain habits, certain: 
wvironme nt This e exactly, is 
idea be ‘hind se TV 


posure: or After suit: able stk 


ard paints have been selected on the | 
basis of extensive service tests it is ks 
only necessary include several 
specimens of eac ir in very test 
series to be : able t to gr ade ‘the e expe ri- 
mental paints 


proble m on a statistical bas asis. life” expect performs ince 


the face of it, this seem like 

he reulean. t: isk doomed o failure 

before it is begun. ever, similar ar 
nd possib ly more diffi cult » prob lems 

have been solved successfully. ~The © 
similarity between the problem of 
predicting the life expectancy of 

human. being” on the basis of n mor-— 


: pre redicting the life expe ectancy of 
paint film on the basis of service 
_ tests is apparent. A study of life 


at Miami, Fla. These pane 


were in 20 groups, with 10 presum-— 
ably ide al in each group. 


vari tion 


in Seating by ‘one of these Se 


groups afte three tide 


range exposure, igures 2,3, 4, and 


series Figure 6 


5 but group afte or 


six months’ exposure. Failure is” 

more extensive, but the v aris ation ine 
‘Tesults is of thes same order. 

Figure 7 shows four of the groups 

for -comparis con. By sele 


al Test 


& 
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‘value. 


~All of this may seem like ; a lot of 


le fora paint test, but really 
no more troub le than trying 


interpret some of the “results 


tained when these prec cautions 
ignored. Our expel rience has 

vineed us that any efforts to make 


certain the at the observations made, a 


ied 


re eally are » a functi ion of some inherent — 


property of the test paint ¢ are well 
_worth- while. 


of life unc termined -condi- 


= 
ures 
lif. 
iia 
The 
the — 
film 
ka 
red, — 
nflu- 
both 
— 
rate 
nple 
lier, 
i, is 
lica- 
| 
rely | ima 


pe 


‘ainosdxy I I Imsodxq oduvy 19}je sjoueg OT jo 


7: 


ge 


Ran 


ide 


Mon 


licates. 


4 


| 


tiple Coat Panels after 6 
ertical Pairs are Du 
Pp 


GROU 


a 


ulti 
thered. 


_ Exposure 
§ GRO 
s0n— Wer 


1 


A Group of M 
"Expo 


ed for Compari 


of Pan 


ups 


Fig 


osure. 


xp 


e Ex 
OUP F 


Ran 


GR 


er 1946 


—The s 
Octob 


> 


me Group of Panels Shag 
wa 


—A Second of Multiple Coat Panels after 6 Months’ 
"Tide Range Exposure. Vertical Pairs are Duplicates. 


possible to rate any one of the four | 


groups, ‘in turn, as 


panel: 
pa 

with a whe indicated 
the at the numbe r would depend on 


the expe <pected vari: ability of results 


and the discrimination _ As 


to vari: ibility, we were prepared to 

state only th: at embarrassing dis-_ 

rep: ucies had sometimes been noted 

in tide range exposure and that eX- 

4 posure of a single | coat, as necessary 


in this case, Wi as known tobe erratic. 


ie to st: ite only that at we wis she d to 

distinguish clearly among sys stems, 

ae despite the anticipation that some 

would be nearly equivalent. With 

sue _information, the ¢ corre “et an- 

-swer is to expose an infinite numbe 


x his being impossible, the dec cision 


“must be to expose as many ‘panels. as 
feasible unde the circumst: ances. 


Thus the original decision to expose 
10 like ms deseribed asa 


the ata now permit 1 more 


or 
were to expose 


act prediction for future use. 

example, ‘suppose we 
Mens and conditions being identical 
to any one of the gr groups prev iously_ 
discussed. Again, suppose this 


riment to be ited a ls 


to be a y level for 


rating units at the 95 per. ‘cent 


groups of four panels each, all 


Fig 10. a : Third “ee of Multiple Coat Panels after 6 Months’ 
Range Exposure. Vertical Pairs are Duplicates. 

number of times. If significant, such differences may not 
sider the differ rence between the be be practic: ally _ significant. hile 
average rust ratings of each group of — 
four panels, the probable occurrence 


of pure ly chance differences will be 


as shown in Table I this: type will allow us to’ predict 
Now assume t that We pe rform the In advance exactly how many panels 
same exnorime nt, but in this ¢ case 7 n must be e xposed to achieve dise rimi- 


the panels in each group differ in | nation at \ ‘arious levels. | a 
some particular from the panels, 


It may not be assumed that th these 
other groups. if the difference be- = s apply under athe onditions. 


tween the aver: age rust rating of 1e Variation in tide rat ge exposun 


groups were one unit, little, if any results i is obviously less se rious when ‘f 
CO: at are made as 


mus st de termined ‘other con- 
ations, ‘it is obvi ious ths it data by 


significance coul attached me 


other exposure series. 
is. regre etted th: at we do not as 


son Vv arious types 
of exposures ‘It is hoped tl th: it this 
diseussion has indicated ‘not only 


- how tide range exposures vary, but 


 PABLE 1.— 
BETWEEN AVERAGE RUST 


(Groups of Four Identical Panels. 


Tf ‘the differ rence we re two units, 
we could conclude that a real differ- 
exis sted. . Of this we are ce 
tain 95 per cent of the time. 1 


such work. 


= 
In ste atistical language, we ms 
‘then s ay that the least significant 


difference be en averages of four- 
panel groups, under the conditions 
this specific test, is bout 20 


CHANCE DIFFERE 


5 
0 
5 
0 
5 


_ probability lev el. F or | arger and 

groups, agi sin working at the 
95 per cent level, the least significant — 

differences are as shown i in Table Il. 

Thus, the exposure of ten duplica ate. 


7 "panels will serve to distinguish be- 


TABLE IL—LEAST SIGNIFICANT. 
DIFFERENCES BETWEEN AVER: 
UST RATINGS: 

——— 


n groups even when differ 


ence in average rust rating is only : 
about one unit. While statistic ally ~ 
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also how statistic: al studies may be j 


n the design of test 
value bot! h in he test 
of the « ati 
this “who “supplied all, 


exposed w prove” e reliable. If 
this assumption is s ts aken as true 
then the tables may be calculated 
‘statistical dat: is gratefully by elementary statistical methods 


ac- 
knowledged. dese ribed in | texts on the subject. 


The opinions expressed are those No claim is m: ‘made, howevel r, that the 


y Dep: 


represe nt the ¢ opinion of the 
For 


as to what might be expected. 


ment, however, they can be used.] 


We were trying Don 


aluate met thods of surfa ice pre p- 
aration. Therefore, ach group of 
“ten was clean ed by a some- 

what different me ‘thod. There is 
comparison paints the test ‘spot or parti: al sanding of steel test 
since the same uint is applie id to pe une w ‘ould erse ‘ly affect. the: 
all the panels. The comp: urison is life of the finished coat. The Army 


between methods of surface prepa: 


the: question. arose as to whether 


Ordnance wished to prepare speci- 


~ tion and they i involve such things as as” 

phosphoric acid treatments, dichro-- 
mate and phosphorie acid sulfuric. 
acid, dese: iling, plus: lime rinsi sing, 


ing of used as well as rusted panels 


brought forw: ard ; at that itime. 
cooperative tes st | group v Wi as es 

‘tablished at the F ‘ebruary, 

meeting and the following ‘program 


ag upon: 7 


wed 


‘set procedure that you ‘ou follower 
statis istical sum mary? 


wonder how you could get s0 com- 
md vapor degre asing. 


pane 


was: afraid. 
question 


Mr. | Cranwer 
somebody w ‘ould ask 
| that. Iam not a statis ‘tician, 


an a an analysis with so few 


versus no > sanding on degreasec 


panels, 


‘Six panels were | 
‘ all panels were cleaned in the 
same manner by the various “e: 


therefore I should suggest that any 
questions concerning the statistics 
ors. 

be dire to S. at our erators. Each was assigned ¢ certain 
acceler: ated exposure tests nd- 


avi vail: ee e equipme nt. 


Distilled ater ‘imme rsion 


@® T ap immersion. 

(d) Salt spray. 
i _(e) Salt solution (20 per cent 
of Jutdoor exposure tests also were 
run run for check purposes. 


mary re to Tables I 
It should be mi ade clear in pre netice | ; 
that such t: ables cannot be draw awn be ; 
100 

panels. To ood n meas- 
| of chance differences whic ho 

“might be expected bet wee en panel 
ratings under ra givel n se t of 
osure conditions, it is necessary ments of 

0 expose many sets of panels in 
= to build up a reliable 
of exy experie nce. T he tables” 


prepared on the assumption that 


hemist in Charge, Solvents Dev lopment “Lab., Standard Aleohol Co., E liss abeth, N. J. 
Standard Alcohol Co., E N. 1944 Book of A. A.8.T. M. Standa Part II, p 
* National Lead Co., Brooklyn, N.Y. (1558. 


anels for E xposure Tests of En: 
els for Exterior Service (D 609- 
42 for cold- steel ‘ls. 


of and do neces-— values obtained i in the particular eX- 


interpreting the particul ular e xperi-- 


ained from 100 pa inels original ally 


wi anels were co: ated 1 mil. thick 


lan‘ dis- 


fications: dealing. with the reclaim-_ 


and > the question, therefore, was 


‘Spot and full sanding were carried 


out by: sanding the low er half of each 


= half “using a spot 


periment are reliable for predic oo ator edge-coated as ‘supple-— 


The data showe ed variations too 
pores 
complicated to be covered ji 


n the 
“Present discus: Attention, 


4 there fore, is is direc ‘ted to officis al 


Il ‘of Committee D- 


ge ner: al, hecked quite well 


supplen mentary edge ¢ 
to influence the location of rusting, | 


Committee D- 1 to be shed in 
the current Proceedings. 

_ Results, » however can be summs 
rized as follows: 


4 


The six panels in each set, in 


2 2. Spot sanding on the upper and 
full s sanding on the lower part of the 
ad 

panel resulted in localized blistering 

= rusting not necessarily on the 
sanded areas. ailure, ‘apparently, 
_is governed by the type of accelerated 
exposure with the me ‘thod- 


of cle ning, 


cor ating seemed 


at is, whether rusting oce vurred 


7 


The panels med to 


Method for ‘of Steel 


used for test tre: ated surface, 


of the met is likely to hav ea 


x 
Panel 


the s sanded 0 or unsanded portion. | 
~The importa ince of a uniformly 
By 
on steel panels for. 


immersion | sts of paint sy stems 
was evident throughout. av 
2 


- Early work of the members on the 
Preparation: Group of Sub-— 


e VIL reve pals th: at, in addi- 

tion” to the « 
surfac finish i influences the pet srform- 


cleanliness of steel, i = 


ance of applied paint coatings. 
Any m method of preparation which | 
chs anges the. ‘surface cha aracteristics: 


lefinite effect on the adhesion and 


_ resultant durability of applied paint 
7 coatings. F For this reason a method 


of surface preparation which did not 


‘materially change the surface char- 
teristics of the metal was recom- 


“mended for. cle eaning 


prior to aintin 
painting. 


residen 


Mich, 


Rust-Proof Co., Detroit, 


4 


A 


— 
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paint tests is that of a uniform sur- 
face finish. Objection wa as raised 


against the use of cold- 


sion of paint thereon. Ori ig- 
‘inally i it was suggested that a t 

of steel finish such as produc ed by 


of steel ‘panels secured m 


finish were found to v vary consider- 
in roughness, w which was unde- 
sirable. “In. order to provide a more 
unifo ‘finish, this problem 
was discussed with A. S.T.M. C | 
mittee A-1 on Steel, which committee 


that, the No. 5 dull finish 


recommended for use in pre-— Fig. —Surface Roughness 0 of Cold Rolled ‘Steel. 


paring panels: for paint test ing by Original: Magnification: Vertical 5400 Times, 87 Times 1/2 in reproduction) 


Top section— Carnegie-Illinois No. 5 Satin Finish as Specitied in D -609. 
AS. T T e entativ e Method D 609. Second section—‘‘Rough” Steel (see text), j= 


Third section—No. 2 Finish Parallel to Rolling 
Bottom 2 Finish Perpendicular to Dir 


except that ‘the. surf ace was slightly ‘ach steel v vas repared for yaint- 

discussion) This may be eall d “rou “ing y two me The 

Ss eC g ods. The rst, 
One important consideration steel to distinguis sh it from a sec ond corresponding to Procedure A 


tenting by or ‘imme rsion pe of steel which may be described consisted of tive 
_ “smooth.” he latter, 


lene. 


(b) Wi iping amy 
ened with petroleum naphtha to 
‘of Steel Panels for Testing microscopic formed remove the insoluble residue. 
Paint, Varnish, Lacquer, and Re- machining marks ‘on the fini shing Wi iping with dry muslin, 
lated Products (D609 — 45 there roll, as compared Ww ith the random Immersion in al 


description of cold-rolled steel peaks and hollows in the “ rough” cohol for 


agreement o ona commere reially av characterize the surfaces m re second method w: is by sand- 
able uniform surface finish. How- exactly, profilograph tracings were ‘ing: 


ever, there h had bee n consid-— ade (Fi ig. 11). From the trac nes (a) apor degre: sing Ww ith trie 


eration giv en to the activ in the average roughness in micr Glade lene a as before. 


to the ine ‘hes from peak to valley and the Sanding with No. 240 emery. 


frequency in waves per inch y we “paper until the surface was is uniform 

cale ited he data : are pres' sented all serate and 
carried | out on ‘the effect of sur- in Table th surfac ace Was 
face condition of steel panels in 


_ immersion test: ‘testing, The ‘trie roughness. stand: ards, shown toa mirror curfac ce 


_ment “concerns two variables, the in the last column of the table. (d) Wi iping with ‘clean clo 


the practice of s sanding the panels,  Protitograph 


Specification D 609 now calls for 

a8 satin finish equiv alent to Carnegie paversge = 

-Tilinois No. 5. Such a -surfac e is Standard 

isibly rough. mieroinches | per inch 
of A.S.T.M. tin finish equivalent 


a a simile ar ty pe of steel We as on he and, 609 45 T. Carnegie-Llinois No.5 _ 
Philadelphia Laboratory, E. I. Du Pont de hinin 
Nemours and Co., Ine., Philadelphia, Pa. | 
1945 Supplement to Book of A.S. [. ith machining marks 
ards, Part II, P. 192. | 
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‘tan si anding, as in the prese nt side red too rough or too smooth is 


dampened with pe troleum ni 
to remove the debris from the sand- experiment, may contrib to the largely” influenced by the type of 
‘ing operations. formation of an »xide coating which surface one has been accustomed to. 
All panel eived a a two- coat ‘is substi intial enough to. influence employ for test purposes, 
automotive paint sy stem same the rate of blistering of paint applied Let us eX: amine the matter of 
day they were cleane consisting ‘it. ¢ Consider: able mechanical wh: at needed. 
of 0.5 mil of baking primer followed work is done during the pr ocess of technologist mus must be with 

by 1. 5 mils of of a bs iked gloss tope 0% at ee Se inding, and the local heat whic h i is the surface condition of test speci- | 

The panels were aged one week at. developed n mi ay result a because of its relation to the 


room temperature. They were then more continuous coating of adhesion of the finish to the sub- 


triplicate. mery paper would be more favor-— the surface contours of the 
_ metal and the second i is intrinsic Wats 
adhesion which is physico-— 
chemical in nature and is a function — 
each sy stem. The re produc i- superiority of the ‘rough” ” stee lover” of the attraction between the mole-— 

pility is good for most systems, = ‘smooth” steel after sanding on cules of the metal and the mole-— 
in all ¢ cases the difference be this: hypothesis would be the result cules of the film 
systems is larger than any pi of the greater work which must be is well known, the “mechani 

variation, to sand the original surface to roughening of the surface ce, 
The effect. of surface condition smooth finish. | by sand or grit blasting, provides a a i 
on the rate of failure i 1S found to be “appears that the satin sh which in “ge neral insures 
surprisingly large. T he we eakest ste | now specified in Method D 609 high order of adhesion. This treat- 


system, on solvent cle vaned rough represents an active surface, both tment makes for uniformity of sur- 
steel, fails five times as fast as the 


because the steel has a rough finish 


TABLE IV—EFFECT OF SURFACE. bec: ause it: is solvent cleaned oxide co: coatings, ete. In addition, it 


| ON BLISTERING. Wi rit thout s sanding. Results obtained extends the actu al are per 
Steel 


as The results are presented i in T: able able to the form: ation of a continuous ~ 
[Vas the days to failure by blister- 
~ ing for each panel and as an average — 


tested by pi al immersion. in in a the than is presen nt iginally. strate. ‘The bond of a film to asur- 

bath of distilled ws ater at 98 to 100 The fact that the fi fin: al sanding i is face is made up of two forces, one one of 

| F. Each sy stem expose in carried out with a fine grade which i is mainly physical and depends 


oating than ordinary procedure 


where a coarser gre ale is used. he 
ie 


Method Failure steel should not | be compared there becomes a number of 
with previous results ob- molecules available at the paint 


from humidity or immersion tests on of macroscopic area that: 


om | Be tained on steel with a different sur- 
| 1+ |) days ained on steel with a different sur- panel, interface to which the mole-_ 
Smooth Sanded | 15+ | | 
face » cules: of the ‘film-forming 1 materi: als 
‘may attach themselves. Further, 
 Smooth......) Solvent 8 | cc. C. Hipkins (pre; ared dis- 
here are some who feel that angles into which the film can 
Pangborn test panels prescribed in ~ cally key itself. Profilometer meas- 
-AS.T.M. Tent Method 
systems on sanded steel. —— data entative Method D 609° urements made at our labors atories 


employing a a finely pointed diamond 
stylus for following the contours of 


a sur ace and an al system 


has boon proposed to 


of “this "the steel panels in ordance— 
sanded. rough steel produc ed some- AS.T.M. Standard Specifications 
at slower  blis tering than ( Rolled Steel (A 

sanded smooth steel. 


= . For solvent cleaned steel, the 


that in ‘some 
_ show ed the i incre: se ‘in surface area 


by the. ‘Carnegie- illinois 
be at least times. With 


rough surface produces faste Steel Corp., or equal. T here are 
blistering. others who feel that. this proposed chi anges of this magnitude 
Ss tentative explan: ation of the panel is | too smooth a surface for face area, it is is not at all surprising — ing | 

effect of sanding ‘is suggested by a paint testing “purposes. Actually, blasting of surf ace increases 
further experiment which is too in- the roughness is about that of s stand- —; adhes sion to the extent that it does. | 
complete to report in in detail. An ard C in the ¢ General Electric series hile blasting the surface of a 
attempt to measure the surface | which has an equivalent roughnes metal makes it uniform, care 


activity by a modified Mears test of ap microinches necessary to maintain that unifor- 
‘indicates that the sanded surfac es measured. by a profilometer mity since it has been observed that 
= less corrodible than an . those which and which, relative to a cold-rolled it is merely : a matter of minutes be- — 
solvent cleaned. This is the furniture steel, could be considered 1 fore the surface may change by 
Opposite of what had been expec cted_ quite rough. ‘In my opinion, the oxidation and contamination from 
on the assumption that sanding ‘matter, of whether a surface is com the atmosphere.’ his illustrates” 


would insure a fresh surface of metal. ‘the desirability of minimizing the = 
amy, it may be suggested that 


Bell T ‘ele New Y N.Y. 
1944 Book of A.S.T.M. Standards, Part L, 


interval be tween the surface eprepara- 
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ion ‘the CO% iting if controlled Mr. Ralph ay. Wirshing ecelve: the identical treatment. the 
uniformity of specimens is a factor discussion) net al will receive in production, 
in any particular set of tests. _Elm ‘mentions coating the 
wi whi at hi as beer said, iti is at Ww Ve take n no. exception to: any of edges of panels w ith some protective 
apparent that the surface ¢ con- statements made by Mr. Elm. coating such as wax. In: automotive 
dition is an important adjunct of We realize, probably | as well as any- produc tion, rusting from the edges 
the finishing system, and it there- one, that the preparation of test is critical, so tests with large edge | 
: fore follows that the only way to be | "panels in the laboratory is is a task effect s are most inte resting bas we 


certain th: at a particular film would at is diffic time vonsuming, and 
adhere to a particular surface would requires considerable care if the 
be to f follow the obvious method of sults: s are to be of any value. — This i 
testing that finish on that surface in is ‘due to the many uri: ables, which ad “of ofthe immer test would | 
a statistical manner . This is akin include variations in the base metal, proba! ably be satisfactory, but would _ 
the actual service approach to othe me thods of cleaning, vise osity of the be somewhat more ‘ult for 
problem of testing such as discussed paint, temperature of the paint, since we. tion pieces, 


by Mr. Elm. ‘method of application, thick kness of ineluding 


r 
n 


However, where the properties type underco: its used, bake 
protective coating are to be evalu- “use on panels 
ated inde pende the type of “amount. of sanding or e try to. minimize the effect of 
‘surface, or where the exact surface ‘the | topcoat, -and_ probably some. of the variables by preparing 
on which the finish is to be » applied — — We. agree with Mr. Elm that the sev eral panels of each material and 
is not predictable, the more empiri- preparation. of the sample panel is by repeating the serie several 
cal type of approach to the problem of great importance, but wef feel th: 
ean be followed by using an arbi- it would be a physical impossibility aoe While we are not sure that Mr. . 
-trarily selected specimen on which © to o check each panel in any manner Elm is is referring to the type of test al 
to per form _ the tests. In these as to be able to gu: arantee that work w we are doing, nevertheless, we 
cases ‘it re: vally would ‘not “matter spot on the panel i is the s same feel th: at he is proposing an ideal 
whether the Pangborn the as_ every other spot on the panel. of conditions which it would 
proposed panel were prov ided While some chemical tests might be impossible for cus too ota in our 


either surface uniform and dev ised to insure this fact, the sur- 


adily  duplie rable and also that the face of the panel would | thereby be 


results obtained related to the changed and would no longer” be Mr. Van Loo” ‘(prepared d 
ace on which the tests were per satiate actory _ for test. bed cussion) 


formed. ‘in Mr. E has pointed out that to 


should like to caution: panels in any series are inion, avoid n misleading results in Tabor 
the hazard ¢ of expanding tl the results: ts. tory test proce the panels used. 
testing on one surface We are in the ite. position of in the test must be uniform. Thi 


= 
o predict the qualities of the same — _ having very complete service data “means that the ideal situation calls: 


on a surface that may be con- a vl: arge number of paint materials for uniformity over the 
sidered slightly ‘different. ‘since we have millions of cars in surface of each panel 

point, some ‘years ago service under a wide variety of also uniformity panel to panel 

> differ- climate conditions. or this reason throughout the entire group i in the 

ences in on two can _ always have standard test. It. be comes ‘obvious imme 
brass surfaces. Our tests were con- materi: al with which to compare the diately that we must not only specify 


eos 


ducted on rolled brass sheet, whic th sample under i investigation. ‘the nature of the steel panels, but 


most of us \ would consider a smooth every case suc h a standard is i “we must also make certain that prior 


surf: ace, and the adhesion of the clude din the test. to the application « of the coatings 
finish was very good. However, are prepared for test in the under pau surfaces are 
4 when this finish was applied to <q same manner in which. the part iS uniformly free from oil, grease, rust 
| parts made by a heading ‘prepared in production. or and foreign m: patter. Method D 609 | 
its adhesion was | surprisingly poor. ample, if the material is to be user -ealls for new prime cold-rolled steel 
a difference would not hav a on phosphate- coated steel, the that has be on at and 
1 predictable on the basis of ex- are given a phosphate coating; if z 4 the re lose methods of removing this 
amination of the two surfaces since material is to be used over a dip- ily coating must be considered. 


visually, at les ast, they were very coated prime er the panels are dip- | ‘sually ‘the oil coating on such 


‘similar. coated in the primer if the material rolled steel is of a paraffin-base 


a _ The refore, even wh n when § na finish has is to be used ove er an alkali cle: ned type, some times with lanolin, fatty 
ssess a high order steel the panels are alkali cleaned, acids » sulfona’ ated compounds 
of adhesion t to a give en surface e, it is As a matter of fact, In many caseS other wetting agents added. There 
advisable to check the adhesion o on the test panels are run through will alw ays be some dirt or ‘other, 
the particular surface to which the foreign matter present, in the oily 
finish is to be applied to insure Bat 
‘durabil of the fi General Motors Research “Laboratories, 18 Diree Paint Sherwin-W illiams 
is actory urabi ity of the finish. Detroit, Mich. Chicago, I. 
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WwW ve is however, it has not been possible: to 

must. be” removed comple tely s so do _ without expenditure of time. 
that a uniform metal surface is ob- a and effort which we conside re xees-_ 

tained such as is usually defined as __ sive, particularly when alargenum- — each panel cleaned will support a 

“chemically clean.” Recomme onda- ber of panels are used in a given test. water film break- free _whe 

tions hav been set up for metal ‘urthermore, there is usually a a wide mersed in distilled water.” will 

de: aning requiring that the degree 3 variation in the degree of uniformity. _ be noted that this did not restrict the | 

of cleanliness | ye determined by of cleanliness and of surface activity solvent cleaning to scrubbing only. 

bility of the surface support a the pane 1s, which is contrary an attempt improve on 


| film of water break-1 tree, our origin: al concept of conditions solvent_wiping to clean laboratory 


then be further cleaned ... by the 
use of this solvent mixture until + 


methods of “cleaning the required for |: iboratory test steel test t panels, we use in our labora- 
surface were consic erec dures. ories what w e s¢ spray 
“metals urfa, Ba tories what we call the solvent sp 


alkali cleaning, a very popule com- 


It would appear that any solvent cle: aning method. — This _me ‘thod 


| ‘mercial method, w included serubbing or w iping as ordinarily is s simple, fast, ‘and economical. it 

ces, in the test_ procs edure. Considering conducted is: immedi: itely _accom- requires 1 no speci cial appar: atus beyond 


hi 
the’ very wide variety of such clean- panied by some surface contamina- —_a regular spray gun, and the s solvents — 


which might be used, there mi Ly tion. is impractical to provide are readily av ailable in the 
“be some ‘difficulty: in accomplishing continuous supply, of clean cloth average paint or varnish iboratory. 
the removal of alll traces of f residu: al clean solv ent so that the con-— large number of ps anels | be 
alkali. taminated cle: ming cloth neve r brought to sta ite of uniform and 
Ee To ery any chemical change _ travels back over the cleaned areas. satisfactory cleanliness where they | 
in the character of the steel | surfs ace, _ Vapor degreasing with trichlor- will support a film of water break- ae 
volatile solvents which are un- or perehlorethyle ne would eliminate free. F resh solver nt is all that is 
ised at the point of cleaning, and the — 


reactive with the metal surface are many of these objections since if 
ages of me ech anical action or 


used. The proc cedure for cleaning rly executed the metal surface 
jet cleaning are inherent in this 


the test panels in a suggested re- is cleaned with fresh pure ‘condensed — 
desirable to include some jet clean- The panels are used as’ they 


solvent. | Sometimes S| it iti is _ found 
a 
ing to remove ins soluble dirt taken from the stock bundles with | 
~ no preliminary ar, remov: al of the mill 


vision of Tentative Method D 609 — = 
45 T recommends the use of a grease 
solv vent ( consisting of a mixture of 
three parts by volume V and P. 


ticles which ca cannot be re ‘moved with-_ 


aoe and one part -monoethyl out some mechanical force. W e oil coating. ‘A immersion 3 
. ether of ethyle ne gly col, It is re- a ave found th: at pane ‘ls degreas wed in distilled: Wi ater will serve to check , vs 


pe 
vhether sufficient hydrophilic sur-_ 


ive agents are present 


film of water break-iree, 


trichlore’ ‘thylene va apor will” 
support a film of water break-free in 
spite the obvious “presence of 


ported that this combination 
in oun 1 most : satis sfactory for 

removing oxidized films and 


t to 


ised matter. It was originally intended mechanical dirt or smut. This de- 

This that the me thod call for cleaning by “posit, should be wiped | = tamin: if sO, wate r-soluble 
valls scrubbing with a brush or lint- and — if the panel is to be used for I: bor: agents are re emoved by running W: water 

the size-f free cloth followed by wiping > i 


but Usually, in commercial practice, 


: dry with a clean cloth. The clea an- bre: eak- free finn vot 


ane) ing proceeded through the use “it the shape of the article 4. aff 
the this solve nt mixture, without re- cleaned i is such th ut proper wi ashing 
to sanding or abrasion of action is obtainable, solvent vapor 
| the surt: until the pane would degreasing very  satisf factory. 
but support a a water Sim, break-free when ‘However, because laboratory seale 
rior immersed i in distilled water. "apparatus is not always available 
ings This portion of the “me thod for such cleaning, because some ex- 
are | ” es further discussion. At least perience and care is required in 
rust one possible interpret: ition of the | handling the solvent, and because 
609 method in its original form was that of some | apprehension as to possible — 
‘the cleaning may and ean be done activation of the metal surface, it 
and | entirely by solv ent wiping to the originally decided not to suggest 
this point w here the surface will support trichlorethylene « or perchlorethylene 
break- free water er film. “Sine the vapor degreasing an alternate 
uch oil or other surface soi! on the panels. cleaning method for prep: iring steel 
may vary w idely in character panels for the laboratory testing 
tty | therefore. in ease of removal, it is “organic coatings. It is now being 


possible clean some panels by ‘considered as an alternate method 
this method to the point where they _ of cleaning to be included in the Tec- 
will support a a film: of water break-_ ommende dmethod. 
subs stantially the entire _A proposed revision of Me thod 
D 609 that has been unde discus- 


sion states that after the initial sol- Fig. 12 12. —Methodot Spray leaning. 
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will assist ‘in establishing the TABLE V.—PANEL L PREPARATION, WATER-BREAK TESTS, AND ACTIVITY 
pag AVERAGES 


 -valic ity of the final w 
--validi y of the final water film test. Water-Break Test, 


Figure 12 illustrat es 7 percent "Modified ars Activity Teste, sec, 


method of solvent spray cleaning. = Difference 
The test st panels: Is with thei ir shop ¢ coat Pa 7 

of oil and incidental soil are mounted “Average | Over-all 
: on a Spray ack as shown. he na- oalvent wine V. M. and 
l2and19 | 82an 24.5 2 
on stock panels indie: ated that the Solvent wipe and bake al | 
ture of : aliphatic and aromatic types. wwhtha + xylene | 47and 68 “s2and 
M. and | ne naphtha and half xy len ne, + xylene...... 45and 80and 86 
but we hav e found the blend of and P. naphtha +) | 
eellosolve.......... 99and 98 | 99 ond 97 
three parts of naphtha and one of Solventsprayandbake | 
cellosolve about equally ¢ efficient. 


tha + cellosolve.... | 100and 98 98 and 98 


There probably others equa lly and "naphtha + 


we nd 99 98 and 98 


The solvent mixture is M. and P. naph- 


ad 


, tha + xylene....... |100and 100| 82and 82 29 160 
from a conventional spray gun C. degrease. 100 and 100} 100.and 100 
“operated with the fluid tip” wide bake.............. and 100 98.and 4100) 39 Gi 
open with | the atomizin ets 
concentrate es t the ‘spray in cloth. ‘This last t operation removes stances there is a drop in the 
much s smaller area th: an ordinarily “finely divic ided dirt which was ak rating, which may be due to 
used i in painting. originally bound to the panel by dee ep-set eated contaminant which has 
An important f: factor in the the oily film, and furthermore seems not en entirely eliminated j th 
is ‘the angle at whieh the spray to be a necessary step in condition- cleaning. -'Trichlorethylene Vapor 


: - should be projected from above at it will ‘support a film of water break-  @& either her alcohol i immersion or force 
an acute a he 


is directed onto | the panels. | It ing the now oil-free surface so that —_ degre asing is thorough, so the effects i: 80 


angle to the panel (25 free e. The beneficial effects of pol- drying are not very noticeable. The 4 
or less) so that ashings are ishing are apparent with almost same is true to almost the same 


rinse ed off ahead of the spray and method of cleaning. ‘tent in solvent spray 

not forced around to the other face ‘or routine laboratory tests Where cleaning is less efficient as in 

the panel. the solvent spray which 1 may involve rela ative ly case of solvent wiping, the effects 

strikes too nearly perpendicularly large number of panels: in a giv en mi ay be more. pronounced. 


to the face of the panel, the wash- set, the normal practice is simply | to oe he comparisons are inter resting | 
hen viewed side by side. 


ngs are forced ¢ around the edges allow the solvent spray ¢ cleaned and 
onto. the other side of the panel. polis! shed panel to air dry briefly The first column of T able V gives 
then "proceed. with ‘the application “the method of cleaning and the sol- 


‘The + spray is swept back and forth 


sever ral times across the panels, the test paints. However, for vents used. next two columns 
‘starting at the top and working : “precise testing, the method w would — give the percentage of the surface | 
as the soil is washed ahead of require the testing of each panel by for the two faces of each: 


the Spray. is placed below immersing it in ‘distilled water to which would support a film of water 
the pane Is to catch the w rashings. determine whe ther it will support _break-free;_ fst, after clea ning: to. 
The technique used is ex xactly the film water ik-free. The the point the ws ater-break 
same as one employs in cleaning panels should ther be immersed test is called for in the e specification, 


sand and leaves off a sidewalk us ing alcohol for 10 min., followed by air — and, , second, after the 10-min. im- 


a stream of water from a garden 4 drying or force drying at 125 to mersion in aleohol. and air drying or 


hose. The oil and dirt are driven’ for 10min, force drying as indicated, ~All the 
the panels with a coarse spray of 10-min. immersion in ¢ alcohol figures are averages taken from six 
solv ent, so that only clean solvent beneficial where there hav been | panels in each group. 
strikes at the point of ‘cleaning or deficiencies in “lea aning up to” ‘The next four columns” present 


the area already w ashed. that’s point. ~Where | panels the results of ‘modified Mears 


The backs of the pane ‘Is are “solvent cleaned by wiping, the activity test , using 2 per cent 
ally degreased first, then the face ‘tions of the panel surfaces which 0.006 “eent NaCl 
sides, after” which tl the are allow ed would support a a film of w vater ‘break-— solution, twelv e spot tests on 
to dry. After the p: panels have been free rose from an average one fs of each panel. Thus the 


cleaned, the usual precautions proximately 15 per cent to. 80. per “over- -all average” represents “the 


ied. 


should be taken to ‘avoid ¢ contam- cent in one instance, from - 45, per average of ‘spot. tests for each 
inating the panel faces in handling. cent to 85 per cent in another. = method. 
When they are dry they are polished When the pane Is are force dried it will be that r ratings on 4 
by rubbing briskly with a ean, n, dry for | 10 min. at 150 F. in some i the w water-break test are rather low 
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vary rather widely using sol 


vent wiping. The blend of M. 
- and P. naphtha plus xylene is some- 


what more efficie nt than V. M. ‘and 


naphtha plus ce llosolve. The 
soak in alcohol brings up 


Solvent spray clea aning tri- 
thylene vapor degreasing get 
h igh ratings on the w: ater-break test. 
In this insts ance the blend using 
“xy cvlene shows sag greater drop on force | 
drying than swith» the -cellosolve 
that while the trichlorethylene 
ogre ed} pe panels show no loss in w el 
break rating after foree drying, this 
break was” done 150 F. 
whereas trie hloret thylene- ‘boils at 
about 190 F. i In effect the trichlor- 
et thy lene p pane Is alres ady hav e been — 
subjected to highe r te empe ratures 
before the original v vater-break test 
than they encounter F iter. 
Turing te to the ac tests, 
her 
wide ¢ diffe rences twee aver- 
age maximum and minimum ac- 
tivity ratings. ~The solvent “spray” 
degree of activity and the best. uni- 
formity of activity it is the only 
to show a decrease in activity 
afte force: dry ing, whereas 
others rather s surprisingly show an 
increase in activity on bs eve 
‘though he iter- -bre ak iting: 
dropped. In spite of the 
water-brea! ing ‘of the trichlor- 
ethylene 


In activity. 


Summing up, it ‘appears the at the 
solvent spray cleaning method shows 
considerable promise a: as a reason: ibly 

rapid and e ‘economical method of 


the drop on force drying is greater 


with the b ble nd us ing ce osolve _ 


they show a rel: atively lower degree 


preparing panels for laboratory test. 7 


We should ourselves of our: 


original premise, which was that to 


prepare a group of panels satisfac- 


tom 

torily, for laboratory test purposes, 
each panel must be uniformly ‘clean, 
uniformly : active ove T its entire eal 


e, and the whole grot group ‘must al 
pane to panel this: 

wa I 
y we m: ay ye sure that any dif. 


from differences in the 
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> 
ate, 


water- -break r: ‘ating: of both, but 


determine the e fie et of vi arious com- 


apor degreased panels, 


~ In some 
of activity and the. Ww idest differe nees 


ferences observed in the performance — 
of the co: itings on test don not arise — 


sufficiently « close to this 


warrant 


Mr. I. Clare's (prepared discus» we are now concerned. 


t Station, we have arrived 

a series of routine procedures for 
preparation of pi anels. These pro- 
cedures will not ne cessarily ‘fit the 
needs of other investigators | but 
they are s suited to our requirements 
the ste indpoint both of con-— 
sistency of results obtained and the 
rapidity with which tests may 
made. 


Our work at Hercules on protec- 
tive coatings may be divided | 
major “catagories: first, the | 
evaluation of ole oresinous finishes, 
both clear and pigmented, which 
dry by oxidation and polymeriza- 
tion; : ind, second, the evaluation of 
=— r and lacquer enamel coatings 
vhich dry prim: arily, by « evapors oration 
of solve nt. Our objective the 
rst ase is to dete the per- 
forma ince characteristics of resinous 
_ compositions for the purpose ¢ of resin 
istomer ‘infor- 


de ‘velopment 
‘mation. In the seeond, we wish to 


mercially obtainable resins and plas- 


ticizers on both esti ablished and 
perimen 


ation we have a 

Balk wa films. 

In so far as is possible, 4 A.S.T.M. 

procedures are used when available. 

vases, however, dev iations | 


from procedures arefound 


In our r routine tests, the general 
appearance ance of the. applied film, par- 
ticularly gloss, flow out, depth, and 
fullness are és ‘termined. Drying. 


® ate, resist ai, 


4 


= “effect of ga gas 
‘combustion fumes, flexibility, water 
spotting, | sw veat box or or bears test 


7 plied films are studied. =. or a num- 
ber of these dete rminations, gl ass, 


Ww ood, a and tin plate panels are em- 
Hercules wp tperiment Station, 

Powder Co., Wilmington, Del. 


number: of methods have been 
es valuated for the preparation of 


t: al film- forming “materi: als. 4 
Naturally, the wo objectives fre 
quently ove rlap. To obtain ‘this 


ploy ed. — 8 or ot her tests, however, 


it is neces: iry to use steel panels and 
it is with the preparation of these 
— steel panels for use in such tests that 
the testing of -oleoresinous 
coatings, steel panels are used in 
determining i flexibility , adhesion, 
imp: ict, abra asion resistance and 
durability. rimed steel panels 
used tor obtaining discoloration data 
on white and pastel shades of enan 
els. Steel panels are also used in 
determination of alkali, acid, and 
salt spray resistance, although a 
ally ‘the alks tests a are mi 


rformance, 


sionally, steel panels are ‘used in 


determining cold-check resistance 


though ith furniture: lacquers” 


commonly birch, mahogar ny, 


walnut plywood panels 
oyed for this purpose, 


steel panels are purchasec 
by 54 and 6 by 12-in. sizes. They 


— of oiled soft cold-rolled steel. 


these panels for coating. This has 
varied from solvent cleaning 
sand blasting. One objection to the 
Reais of solvent cleaning is the 
panels frequently are slightly 
and sometimes have a 
rough surface which is developed 
during the rolling operation. They 
~ also ha have e sharp ed edges caused by ral 
method of cutting the panels. 
oa he procedure currently used i 


result of a number of ‘experimental 


| efforts and for our purposes it ap- 7 


pears to be quite satisfactory. The 
rough edges of panels are are 
smoot hed off by filing. The panels 
are then cleaned in toluene or if 
this solvent is not available, xylene. — 
One face of the panel i is s then sanded — 
until smooth, v using a portable belt 
sander equipped with a No. 
sanding belt, the original surface 
entirely removed during the 


second is but 


— 
— 
— 
— 
In the evaluation of ‘$s 
cl test 
| 
in 
ree 
The 
ets , 
ace 
nel 
ak 
on, | 
SIX | 
— 
on 
the 
on 


touching the surf: ace of the panels — ‘subjected to a mild sanding oper-— 


with his hands or fingertips. This 
£ _ may be avoided either by the use of . 
or very careful handling 


ation directly after cleaning. How- 


the panel sanded 


the steel to corrode under tl e 
film, particularly subjected 
or exposure tests, How- 
ever, we are prim: arily interested 
“the compari ative perfor mance of the 7 
_ coatings in a series, _ In a series of 
this sort, \ vari: ible has 
changed systematically, and 
ard formulations of well- known p per- 
formance charac te teristics are: 
eluded for reference. ach 
series contains these comp: arison 
standards, we are a able to give the 


a a phosph te ¢ or or simi: ar che 


By subjecting each coating 
to identic: al tests, we e believe 


that the effect of systematic 1 
tion of the ingredients under r tes 
are adequately brought out _N atu- 
ally, the panel surface cannot ‘be 
treated ‘the panel is subse- 


quently be subje ted to mar ndrel 
= 


varia- 


‘treat ment 


is frequently used where | 


always taken | when the coating is 
formulated for an applies ition “where 
“such | measures are moe 
‘mercial practice. Examples of this 
‘are automotive 3 refrigerator. 
finishes. Naturally, ‘if the CO: ting. 
is. designed to he ave a an 
on corrosion, this chemical 
treatment of the panel surface can- 
not be carried out. In a ease of this” 
_. sort, we consider the sanded panels Is 


4 tog give a more severe test. 


W e do not consider the wate 

break test a suitable standard for 

ating the uniformity ‘of this: 
_ sanding operation but have no sug- 

gestion for a more adequate 1 method. 
4 A pane “tre eated with a known 
amount of will show a water 


break when submitted to this test. 


resist: ance coil. 


either no de ‘position | or irregular 
ssa 
to re refrain carefully from w ater- surface, 


dep position of copper ron ‘the panel. 

~The ‘earefully anded. 
panel, however, plates moothly 
and ev in our | 

ion, the of the clean. 


ing 


eted tov arious degrees of sanding 
does not. appe: ar to given a an 
qua ite story since the more thorough 


the el t the 
¢ eaning ope ration t more 


“has been made by ‘means of copper | " -tende ney there is for a water break 


ele etropl: iting tests. For these ele 


tes 


a ather simple | 


to be obse rved. his Ww ater bres ik 


is also observed on the soiled or un- 


follow clean panels but those which are 


2 2- or 6-v. batter ry with necessary 


clips and wires. 


‘| panels, 25 by 50 mm. 
150-mi. beakers. 
Copper anode 25 by 50 mm. 
100-ohm resistance coil 


Rochelle salts. @ 


UU sing one cell of an ordinary ary 6-v. 
battery, the copper pins: 
atts ached to the» pos sitive pole. The 


intermediate in cleanliness as deter- 7 


mined by our electroplating tests do 


not show the) water break. Hi arris'* 
has discussed the effect of anionic 
= cationic age nts when adsorbed 
on m metal surfaces.  W e be lieve that 
the we tting effect is obtained when 

a hydrophilic film is present on the 

metal surface. When this is r ree 
> ed entirely, the water break is no 


longer observed. 


‘1 under test constitutes the W e do not recommend | the elee- 


eathode and is connected to the 


negativ pole through a 
The cathode and 


ported by clamps attached 
or othe fle xibility tes ts, but Sl to sepa wa te ring sti ands. 


‘he circuit 
ope ned and closed ‘by simply. 


tropl: iting method as a means of 


100-ohm determining the suitability of steel 


panels for use in protective coating 


anode a are sus pe nded i in the pk ating ey ations, although some “syste 


for det termining the 

ney of cleaning operation 

might be developed by the use of 

this electropl: iting technique. This 

procedure was developed in our 


we are. inte rested i In tropical or  rais sing or lowe ring the cathode into 
sweat-box performance and e xterior the pl: iting bath ith a distance of 


laboratories by B. 5. Van Zile for 

the purpose of observing. the effi 

45 mm. between and cathode, ciency of me tal cleaning compos 

the current dr: awn was aproxi- tions and, ata late: di: ate, will be 


paration of the 


mately 0.070 amp. “(current density -deseribed_ in more detail by Van 


J.0056 amp. per sq. em. 

Two solutions were used in the 
copper plating 


bath. The first contained 3 g. of 


_ hydrate 1d copper sulfate dissolved in 


of | distilled water. The 


se cont: 6 g. of Roche lle 


salts in . 50 ml . of water. hen 
dissolved, the two solutions we re 
mixed and: diluted to 125 ml. 
Referring» the “soiled, 
partially y cleaned, and thoroughly 
cleaned panels, ‘this last being pol-_ 
ished after ree al: dressing down of the © 
surface with abrasive, e, we find that 
if the first two panels are subjected - 
to ‘a copper ple iting oper eration using — 
deseribed equipment, the soile 
aad arti: ally cle aned inels show 


Zile pursuing the original objective. 
a We hope that this discussion will 
not serve to confus e the probler 
and ai are prese: nting it for what it may 

worth assist in cons sideration 
deve lopment of an 


cific: ation. 


H. A. Melson” dis: 


far T entative Method D 609. 
is concerned, the A.S .T.M. is pri- 
“marily i intere sted in 
of limited size, which are to be used 


for, laboratory “tests of t the aceeler- | 


“Metal Clean ‘leaning: 
Removal Performance Methods,” AS 
tin, No. 136, August, 1945, p. 31. 
Technical Department, The New 
Company (of Pa.), Palmerton, Pa. 
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preparing panels | 
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“ever, if q | 
ae il they are not to be coated imme- it, we find 
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immenion, peroxide sol 
“suggested by Mr. Reinhard of our 


type; that Is, 
alt spray 


> 52 9 s i 
juate Still othe TS prefer an alcohol dip for 
stabilizing and drying the surfac ace 


tT) 


EN I XPEI MENTAL RESUL 


and, as Mr. Loo points out, =) 

‘idence in fi avor of ‘this. Surface Uniformity 

at in Lowest Lower 


ness of cleaning procedures, as to All Readings, 


‘producing uniformity activity, 
test “suggested by Mr. Ch ire should. panels® 16} 


spots on each panel)....... 
be studied. Another test, -alre: Solvent cleaning procedure (4 


panels*—16 spots)......... 


125 
mentioned by Messrs. E Im, Single- Electrolytic cleaning as usedin | _ | 


Higher 
adings, Readings, 
sec. gee. 


-Readin Readin 


nded ter exposure, te. T “this labo oratory as a simplification o of the de ssiccator. (Some make the solu- 
othly method must ¢ go be yond the require- _ test used by Mears and Evans"* in tion more active by adding NaCl, 
Opin. ments of : average commercial surface their study of the prob: ability of cor- but the value of this is questioned. 
lean preparation procedures in an effort rosion on steel surfaces, Panels cleaned by the third pro- 
to reduce the number of variables. in There is increasing evidence that. “cedure in Table VI are singly 
been these tes sts. W should, if possible, the application sti atistica al reproducible and have been used as_ “ 
"aned ‘know what ‘the cleaning ‘procedure, methods this simplified test can sup- 8 standards for checking the activity 
sub- 4 does to the uniformity of the surface ply information about the degree of of the solution. This ‘oles aning pro- 
ding of thes steel panel, w which s} s hould be as 3 ae tivity of | the surface (tendency t to —_ cedure may also prove to be useful 
ade. ‘uniform : aS the uniformity of. the rust) as well. as the uniformity of a relative standard for comparing 
ough | steel its elf will permit ay and less. this tendeney, and that. ‘it s should effectiveness | of other 
more For this re “ason we are inte reste ed be use ful for ‘rating cle: aning pro- procedures. 
tests to show that the cle aning pro- cedures, Experiments in our labo- The: wk. pro- 
wreak cedure: has re: ally cleaned the surface ratory indie ate that cleaning proce- cedure are interesting because of the 
run and not added to the nonuniformity dure ‘Ss may vary t oa. considerable indication th: at an inhibiting rinse 
lar!) by leaving localized contamin: ation degree in the time (se ‘conds ) re- ‘not react uniformly on stee 1 
or areas that are less. subject to cor- quire to produce first t visi sible ¢ evi- surfaces unless: the proce: edure is 
ts do -rosion due to some reaction with the ‘dence of corrosion under ‘Ta a drop of "more re carefully controlled thar 
Iris’ | chemic: als that are used, We e should hydrogen peroxide solution. ow as in this case. So far, the 
‘ionie also like to know something a bout imples of such ¢ exper ntal ‘results do not justify any as to 
rbed general netivity of the surf: are show n in T able VJ possible relationships between sur- 
that (or its t tender ney to corrode), but T he solution use ists of 16 f: ace uniformity indie: ated by 
when “this is really s¢ ceondary to uniform- ml. of Superoxol (30 per cent bre: free w water film uniformity 
‘the ity and, of course, to re producibility in 984 mi. of distilled w ater. 
Te of the results obtained by the clean-— one tw Wo) | from : ordina ary 
is no ing procedure, medicine dropper are uniformly 
When a pane passes the water-— distributed | in groups of four spots (prepared discus 
elee- break test, we have, it is true, as- across and four uniformly spaced 
1s of t indicates that the si -  rowse xtending to the bottom of the 
d tha adi tha at the s The paper by Mr. E aim presents a 
steel | face is as uniform as the ch: aracter- panel. h row of four spots is lise 
ve ry interesting iscussion of an im- 
ating  isties of the steel permit. The fact times as a unit an or ler to 
yste- that a break-free film of water may 4 ~ average the st: urting time, the stop 
‘be -acceleral rated tests to evalu: ate paint: 
the “only indicate that hydrophobic mat- wateh can be ‘started after the 
. eoatings is indeed great since many 
ation 3 ter is absent is disturbing, but. itis se ‘cond ‘spots. — a his is permissible | 
of the coatings now available do not 
se of the t test with which we have had since re: eadings are re recorded only to 
This cannot be dis- the ne: parest 5 sec. The observe 
which to evalu: ate them as some of 
our} card in an “offh: und manne r. How- wa atches for the indica ition of 

J the older types of coatings. Mr. 
efor ever, there has been some debate as brown color i in any of the small bub- 4 
off Elm’s analysis of the problem is 
to pk ice of the Ww atel -break test bles which form « on the’ steel surfa ace 
wl ne vd very good and the various steps of 

posi- in the specification method. Some, under the spot. The lighting should 
| be procedure he proposes appear quite 
Il be consider it a periodic check on the e adjusted to avoid Te efleetion 
Van | efficacy of the cleaning procedure, the light: source; fluorescent light- 
tive. tobe used only on occasional panels, can be used to adv: antage. 
wil Others think th: at it shoul d be the drogen peroxide solutions are sensi- 
edges and corners which might cause 
blem final step on every panel, with the tive and at times erratic and should = ee ee 
ra failure of the p: vaint cannot be 
ste abilizing effeet ‘the si surf: ue. Corrosion,”’ Transactions, Faraday Soc. Company of New 


reese metal plating operations (4 


and V an Loo and ‘which panels*—16 spots)......... | 20 
oubtedly possibilities, is the Panels about 34 by 6 in. and of steel meeting the requirements of Tentative Method D 


> Next highest readings were 480+ on the second panel and 360 on the third panel. c 
reading indicates low order of of surface activity. 


corrosion test with dilute 
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overemphasizec 


be minimized by care 


all edges and corners by filing . The 

use of fairly heavy gage metal (No. | 
14 to 16 gage) for the panels aids in — 

permitting better rounding ot the 


wax coatings on the edges still fur- 
improves this condition, b ut it 


's. The use of : additional paint and when ey xposed 
4 


is difficult to ps aint a sharp edge 

In the ‘application of the 
‘the use of automatic spraying or dip- 
coating at a slow uniform rate will 
assure a more uniform paint film 
the ¢ entire panel his , how- 


ev rer, does “not. elimin: ate the desir-- 


effect of scratches in the paint 


by Mr. Elm. if the paint films 


sat- = 


moisture per gram. of film. 


ability. making accurate film 
measurements. 


film is very import: unt, as pointed 


t sts s cons sisted of one ¢ oat of 
aluminum paint made with a long 
oil -varnis vehicle, was found 
By at differe nt amounts of Ww vate r were 
absorbed when | the paint film was 
in distilled water main-— 
tained cat 80 F. 
to 100 per cent humidity at 80 F.— 
In a 24-hr. pe riod | the film which — 
was exposed to 100 per cent — 
ity showed | a gain of 7A mg. of 
moisture per gram of film while 
film which was immersed. ‘in dis- 

tilled Wi absorbed only 14.7 7 mg. 
per rmeability of the paint 
‘film was also found to be greater 
whet exposed to high humidity 

8 
than when exposed to liquid : water.!3 

Whether these re ‘lationships woul d 


hold whe n the paint films were at 


tached to a metal substrate was not , 3 Mr. 


— of the testing area. 


“Messrs. H. Lutz’ and E. J. 


Lewis” (prepared discussion) 

| Im’ ’s dis scussion 
and logica ul. e fee el that. he has 
performed a service in focusing ate 
te nition on fund: ament: ils rather 
on controversi: al details, 

~ We are in accord with Mr. Elm’s 
~ remarks on the importance of Bie 

uniformity, surface p prepar: ‘ation and 
activ ation it in all tests involving 
al panels. We : also share his q 
vie relative t to small test panels, 
We have stand: urdized on 6 by 12-in, 
panels in order reduce edge and 
corner areas to a small proportion 
Because of our at 
difficulties with small ps anels, 


we are freque iently surprised to note , 


that most test panels offered by | 
_ suppliers rs are of relative sly small size, 
Elm’s evaluation of the water- 


are to be de liber: ate ly ser: atched, the determined. break vest tor pane | cleanness agrees 


q 
‘ 
Our exp with ‘molten Wax x | 


eratches should be small and uni- | 


rm. C are should” be taken that— 
th 1e scratches do not dee ‘ply score the 
etal surface itself. practice 
scratching paint films on metal 
open to question for a 
of reas ons. This is particu- 
ily true if. ‘the metal hi as been 
given a speci: al treatment, 
bonde rizing, prior to painting, since 
the s serateh will disrupt the protee- 


= 


, Such as ings for service conditions involving 


The interprets ition of the results — 
of aceele rated tests in te rms of the: 
‘perhaps the phase 
4 of =the _ proble It ‘should be 
pointes d out that immersion tests or 
humidity tests have the ‘most signi- 


fai ice ‘cool, 


breaks: 


rit "beoome: 
away ~unles: he andled 


ance when evalus iting paint coat- very gently. fer to use 


exposure to ‘moisture. he effect of 
aging x of the p pe paint on its embrittle- 


tive film on the me tal itself. As _ment is not taken into account inan- 


ointed out by Mr. Elm, it is im- 
portant: that ‘differences | in Tus sting» 


caused by diffe ‘rences in the 


tective coatings and not by differ- 


ences in the corrosivity of the met: 
in agree 


statement that 


Our ‘observa 
‘met nt with Mr. 


ations 


Elm’s 


are 


acce Jer: ated 


test. It ‘might sasily 

be possible to have a paint which | 
would give exceptionally good re- 
sults in an accelerated test of short 


duration and yet inadequé 


protection to a metal surface for 


periods because of the rapid 


‘more paint blistering occurs with —_ embrittle ‘ment of the film with age. 


the s same pi aint system | in fresh 


water than in | salt water. His 
of the paint itself should 
not be confused 
blistering as Elm pe 
sults have bee n obse on alumi-— 
num panels similar to those on ‘steel 


by Elm. = 


of testing by y comple ‘te immersion in 
water and testing by expos 
high humidity, Mr. Im reaches the 


that there is no difference 


in the amount of water absorbed by | 

— identical paint films exposed to the 
two env ironments. Sever: al yea rs 
ago we condue ed a few tests on free 
paint films attached to any any 
substrate). paint film us used 


planation appears to be a logical one. - 


with» osion 
oiats out. 


In discussing the re ativ e merits to evalus ate any new type of co: ting 


Short oil varnish base een: amels 
sometimes beh: ive in this manner. 
It would, there fore, 

establish a correlation between ac- 

—eelerated and service tests for each 
and ev: ery type of coating. fore 
ste arting an acce ‘lerated test, the ex- 

act nature e of the CO: ating must be 

known. It1 might, thus, be difficult 


on no service _expe rience ex- 


proposed by Elm ‘should give the 
4 de sired information and as he points — 


should prove worth 


trouble in ec it 


- 
4 18 Junius Edwards and R. 
bility of Paint Films to —, Industrial and — 
Engineering ¢ (549- 559 
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several coats of spar. varnish, 
time permits, 

agree with Mr. | Im thet 
protection from corrosion de pends 
on film continuity and thi at pe 


pinholes and imperfee ct ions” exert a 
treme endous influence on ailure. 
We have found the salt-spray test 

distinctly useful in showing up film 
_ irregularities and we do not ene 
sha Mr. Elm’s skepticism — 

of this test. In our opinion, it Te- 
pr sroduces the failures s encountered 
under actual conditions of corrosion — 


be necessary to —more closely than do water- -immer- 


tests. In the salt-spray test, 
the metal corrodes but t the ps film 
-does not usually blister. If blister 
ing does occur, it is pure ly a second- 
ary effect. In immer sion testing, 
istering seems to be the predomi- 
nant form of film f: ailure. 
Mr. Elm expresses surprise at the 
lack | of agreemen nt nt among experis 
enced paint testing engineers. Ee 


perts always seem 1 “disagree— 


whet! her they be paint test ‘engineers, 
surgeons, or |: aw rers. | Disag greement 
oe a healthy sign for it indicates that - 

‘ople are thinking. Most disagree- 

19 Pratt & Lambert, It 
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been disappointing. When molten, e 
if 
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Opinions differ be cause 
there is nt factual evidence 
support one sw eeping conclus sion. 
need more tae ts “in order r to 
elimin: ate some of he —controvers 
opinions. 
— One reas ason for disag 
that each expert. studies ‘Be own 
favored formulas and draws conclu-— 
sions from these formulas Rarely 
does het est eX: xactly the same unt 
someon is testing. As: 
result the re. bridge ‘twee n 
his re sults and the results of other 
laboratories or other _tests 
labor: itory has m: ade | a pr: actice of 
Ss y aS 
always exposing the sz ame basic te: t 


paint In in eve ry 


ee ment is 


e else 


series ol house paint 
_ exposure tests that it has made in 
the last fifteen” n ye ars. The results 
in any one series ¢: an be interpreted 
in terms of other se ries through this 
common 1 denominator. Howe ver, W 
-eannot interpret our results in terms | 
of tests made by “othe rl: ratories, 


Has Committee D-1 ever consid- 


‘ered the possibilities of setting up the ‘automotiv e et ngineer and that. 


short series ¢ of stand: ard reference 
= which would be available 
liquid form to al all labor: atories for 
exposure, immersion, and physical 
testing purposes? By including one 


or more of these refere nee stand: 


every industrial test, it would not 
take long to build up ‘an enormous — 
amount of information about these j 
“paints. Beyond _that, every test. 
‘in which the paints had been in- 
eluded could. be compared with 
“other: ‘tests containing the paints. 
ss feel that this proposal would 
help to clear “ups some of the disagree- 
ment that exists today. 
Elm’ proposal to undertake 
(as statistical in order to pre- 
_ determine durability i is scientifically 
“sound and cert: ainly worthy "of trial, 
but. few companies or laboratories 
would have the pers sonnel, ‘l, time or 
facilities to undertake such 
study, The industry needs 


Mr. Wirshing ‘suggests that 
‘practically impossible to. check 
each panel in a manner so as to 
able to guarantee that each ‘Spot on 
4 the panel is the same as e every other - 
“spot on the panel.” I believe that 
degree of uniformity red 
Which will: be fully ade quate for 


‘most | paint testing purposes by fol- 


‘itis 


Ss 


if Mr. Wi irshing shoul be prov ed 


( Our it, is entirely insufficient to guar- 
antee ‘the reliability. of the test re- 
sults me standard does not elimi- 


na 
of the substra ate surfaces, although 


such as pane 


the edges s of their test panels: 


this nt of uncert: \inty 


Mr. | 


polished steel panel 
the ultimate in clean’ 


me sin . 


i wi ater-break test does not fur- 


oe 
in my ao r. 


-Howeve 
re 


outlins din 


ported by Mr. ‘Wray: into the 


to be corre et then there is only one 
ial way n to. the paint test 


engi-— 

neer—ni me ‘ly, to illow the prin- 
ciples down by fr. Cri ranme! 
ind to subject a sufficient 1 numbe T rot 


Is to simultaneous testing so yas 


ails of Mr. ‘Wra ray experiment, 

should like t to attempt an explana 

tion. It would be my guess that 
water-soluble material of some sort, 


to obt: ain an adequate basis for ¢ 


statistic: al evaluation. ~The inelu- leae hed. from the film n specimen 


=. 


sion of a standard alone, 1 ‘no matter r immersed i in the distilled water and 


how well established and how ex- 


depressed its vapor pressure suf- 
tended the exper ned with 


ficiently to cause the slightly lower 
water absorption as compared with 
the absorption from 


bad experiences Messr 3. Lutz 

Lewis report with waxed edges 


exper ‘lence ~ nine 


te errors due nonuniformity 
are probably « due 1 to an exce sssively 
high temperature the molten: 
used for “coating the unel 
edges. the wax is kept only ¢ a 
-_— degrees above its melting point 


_and the panel is slightly below this 
havior of the paint system und 
"temperature when it is dipped into 
test is consider: able interest to 


4 the Wax, creepage of | the wax is kept ra 
cata ‘minimum. E mbrittlement of 
the wax edges at lower than room 
temper: atures, though rather serious 
some waxes, gives no trouble 
when a good grade of ce resin y waxis 
eed er 
used. For tests at very low tem- 
peratures the scheme e of coating the 


pi anel edges with extr: coats of pe aint 


pre ‘fe rable. 


Mr [ 


Singleton’s 


it may serve as a check on the exX- 


irshing sts ates th: at the 


flue ‘nee of inadequat ately coated areas 

1 edges upon the be- 

er 


for this Teason prefer not to, 


additional protection. TI Ti ‘his method 


testing does not guar: untee that 
all edges are left inadequately pro-— 

tected the same degr and 

therefore leav paves conside rable doubt 7 


whether a certain effect. observed 


i 


is the result of edge failure or of an’ 
intrinsically poor paint sy stem. T 


ge t the full value of such tests, 


corr osion tendency ¢ of steel 

easured by modified Mears 

scratch the test area in a calli test would be of greater value if he 

‘standardized manner. also. reported the time elapsed 

‘the comments ms ade b tween sanding ¢ and testing and the 
conditions ‘of storage during this 


Clare is of particular: ar interest. 
interval. would then be possible 


One of 
He stated that a thoroughly sanded th 
senting to form some idea of the density | 
and nature the oxide “film that 
very likely formed on the panel sur- 
face. | In our experiments we have _ 
endeavored to avoid such secondary 
effects as that reported by 
Singleton because they tend to 
cloud the issue. We prefer: to hold 
the panel on a magnetic chuck dur- 
‘ing the sanding operation since the — 
-“Mnassive chuck aids considerably in 


surfaces 

wets very poorly with 

gives pronounced bre: This” 

observation illustrates rather strik- 

ingly one of the } points that I tried: 

~ to make in my paper, namely, that— 


na 
‘nish any iy informa ation | on 1 the clean-. 
of the substrate surface but 

»s whether it is uni- 


‘a ‘dissipating the heat generated. Mr. 
‘Singleton’ re port: illustrates strik- 
“ingly: one of the many variables that _ 
can be introduced and ‘should be 
eliminated or gotten under control if — 
interpretable results are to be guar- 


‘ly ‘indicate 
formly hydrophilie i in nature. Sur- 

face chemical - expe riments _con- con-— 
ducted i in our ow mn n ls aboratories have ave 
shown the it a thoroughly clean steel 


surfac vce is organophilic but be ‘comes 
j 


proces 


anteed. 


em 


lowiig a_ ‘to the one ___ It is very difficult to fit the results | 

| 

our 
el 

nel | — 

nel 

ttle 

led | | — 

hat 

| | ‘observations re- 

ire, 

jest 

en- — 

ii 
ism 

red. — 

st, 

er- 
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rtland Ce 


ect of 


Al alies in 


Concrete’ 


its Worki 


| on ine 
a in Portland Cer 


t, t 


| Che irman 


Ouis . 


e 1940 there have ‘appeared i in the literature several artic les. discussing 

all the possibility of reg ac tion between “alkali,” ” set free in the hydration of 

7 = ment, and certain minerals oc curring in concrete aggre pgate. ~ This action 
has been suggested as responsible for many cases of concrete deterioration, 
manifesting itself in expan: ding « concrete and ‘ ‘map| eracking”’ of the surfac 

Many investigators have conne 

of cement containing Na,O and K,O in amounts considerably greater than 
ordinarily found, — with ‘Teactive w rhich: bee een 


duplicating those experie enced j in structures, 
laboratory under particular conditions of exposure, qé 
As a result of the agitation. on this subject, there was formed in Be 


within Committee on Cement, a to inv estigate and con- 


on the Durability Concrete 


seted this type of concrete » failure to the use 


— 


the Durabi 


of 


Committee on Effect. 


Cer 
Bailey Tremper 4 

E. Wuerpel 

Cooperating. Laboratories: 


Seri 


‘California Divi ision 
ways, T. E. Ste anton 
Bureau of Reclamation, 

California Portia ind Cement: 
o., W.C. Hanna 

M as 


- 


its org ganization 


this sub-e -con mittee has been active 
_ by way of av exchange of 
wd 


corre sponder nce among its | Pp ansion test incorporating g the activ e 


anost_ labor atories for studying the 


"ment has ede the morts ar = 


It is believed that the subcommittee a 


tf membe rs are in possession of most 
all of the information that has ac- 
cumulated on the subject of the ef-_ 

fect of alkalies in portl: and ‘cement, 

a _ which information is also av ailable 

to the membership of Committee 

C-1 through articles published in the 

technical and professional journals 

well as A.S.T.M. Proceedings. A. 

complete  ibliogray phy is to be 

- found in the appendix to the 1943 

~ Report of Committee C-1. 3 At the 

of this: report, a list of 


artic his on the subject brings the as the Portland Cement Asso- 


bibliography up to date. The sub- 
T committee’s s activities ha’ ave, in the 
main,» found expression in those 
articles published indiv idually by its 
members. However, in the last 
sembled meeting of the -subcom- 
it was decided to present 
individual views on the subject in 
written form w hich also have been | 
printed in the appendix to Com 
mittee C-1 report for 1943.5 


he g ‘accepted r method 


1 Authorized for publica t by Committee C- 
on Cement. rig 

Engineering Contr Research, 
Bureau of Reclamation. 


3 ia Am. Soc. T 


Vol 


from high to low. The committee 


anomalous and sometime s conflicting 
results have been secured with this 

“test. was, the ‘re fore, agre ed 


endability of the mortar bar eX- 


pansion test and the de ‘gree to which | 
the d: ata fr from it can be reproduced, 
4 Suc a program was begun early 

‘1944 with most of the members, as” 


ciation, the National Bureau of 


Stand: ards, and the labor: atory of ofthe 
Jerse Highway Department, 


New 
participating. ve aggregates 
nonreactiv e) and six come nts hav- 

ing total ali contents 


from 0.16. per cent to 1.37 per cent 


were distributed to ten laboratories. 


with instructions | to prepare three 
1 in. by lin in. by 10 in. mortar ood 
for 30 combinations using each ¢ 
“ment w ith eac ch aggre gate. 
were placed in n sealed storage at 7 70 

and | expansion measur ements 

ms ade upon them at stipulated inter- 
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me ents Sof various alk ali contents 


has found that many peculiar 


cooperative test program s should 
undertaken to determine the de- 


plus 10 per 


varying: 


Portland C ‘ement Association, 


‘son 

10. New ‘Jer sey State Highway 


he ondex is not ‘the same 
as given in the t 


an aggre gates: 


Perkins sand tiv ve) 
38 W hite I avel, crushed 
4. Nine ty per ee: 1 ale’ 
us 10 per cent crus siliceous 

ctive) 

abore 


tables or figures. 


liver gr 


oy 


venesi: mn limes ‘stone 
(combined by | individual 
tories) 

5. Ninety per cent } 
cent. crushed siliceous 


“magnesi: an lime stone (reac ractive) 
by in ndivi ic lual labora- 


m 


All-materal posed | the N 
The pure limestone 
= from No. 100 to No. 8 5 per 

cent passing the No. 100 sieve. The 


Perkins sand and the crushed White a ba 
Rive ‘ gravel were processed to a 
proach the same grading if practi. 
cable, to minimize variations in con-— 


— 
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— pauof Standards, | 61 
— 
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A 


aatency of f the mort: ir. When this 
was not. feasible, gradings | were 
{all within reasonable ranges. The 


crushed silic eous magnesian n lime- weight; water-cement ratio of 0.50 ment, 1012.5 g. of  aggregat 


9 
stone was gr AC de d to pass the No. 2 


and be reta ained on the No. 80 Mixing was done in a bow! (en: umel- 

or other -nonabsorber nt, non-— following manner: 
corroding maierial) of about 
acity by  vigo orous anc continuous 


gate wch cement bei ‘ing 


combined once w ith e each aggegrate, with one a rubber 
30 groups. Mix of 1:2.25 by. glov The materi ials, 450 g. of 
ygregate and 

by weight, © consistenc y vs — 225 g. of water er, sufficient f for making 


three bars s, were introduce “in the 


1. The water was s placed in in the bowl, 


which had just been wiped with a damp 


_CHEMICAL ANALYSIS, PER CE The cement was added to the water 


No.1¢ No.2¢ | 
of No. 2735 No, 2265 

24.5 


K;:0 

+ 0.658 K20 

= alkali 


Ow 


— 


4 Determinations by A.S.T.M. Standard Methods of Chemical Analysis of Portland Cement (C 114- 44) 


3. Approximately one hal} of the sand | 
‘ad led and mixed for 30 see. 
. Then the remainder of the sand w was 
ied and. mixed for 1% min, 
—_ — dia ately follow ing mixing, the 
ars were molded in one or two 
- q ive rs, each layer being ¢ compac ‘ted 
with the forefingers by pressing the 


a mortar into the corners, | around the — 


eference points and along the sur- 
faces of the molds until a homoge ne- 

ous specimen was obtained. After: 
the top layer had been compacted, | 


05 
08 


™ 


» 


cept alkalies which are determined by A.S.T.M. Tentative Methods of Chemical Analysis of Portland 2 © f.-- 
count (C 114-44 T), 1944 Book of A.S.T.M. Standards, Part II, pp. 14 and 1214, respectively. _ 7 the mortar Poe cut. off flush bad ith the 
b Analysis except free lime, reported by Mr. Louis Anderson ( Alkalies determined by A.8.T.M. of the mold and the sur face 


Used for Storing 10 by 1 by 1 in. Mortar Bars. 


A Perforated false bottom to support mortar bars aheve water in bottom of sede mike 
 B > Grating with 1!/s in. openings. Placed 9 in. above bottom of tank to rnaintain bars in a vert al 


“smoothed w with | a few strokes of the 


trowel, 
age C ontatners and M easure- 


he had been led, 


as imme edi ately placed in the moist 
closet. or ‘moist room and remained 
there f for 24 hr the expiration of 


24 hr. the specimens were remov ak 


from the molds, measured and plac et 


in seale containers s which were 
stored under a constant tempera- _ 
ture of 70 | F. and Ww hich 
a free water not 
The containers, , with a 
amount. of wi water in were of 


position and to prevent bars touching each other, | 
 € Lid for tank. Lid sealed on tank with two layers of 1 inch mas 


-Procepu RE @ 


— Mizing, ¢ and Molding 


7 


gage points, and compara~- 


tor were the equipment specified 
4 AS.T.M Standard Method of Test 
for Autoclave Expansion of -Port- 

land Cement (C 151 43). hanges 


in length of the | test epecimen wer - 


' measured by a dial gage or microme 
ter ¢ comparator having a range of 
least 0. 3 in Three specimens 


were made for _cement- -aggre- 


AD Mortar Bar Made with Pure Limestone and High A Alkali (K20) Cotient = — Note absence — 
_ B-> Mortar Bar Made with 90 per cent Pure Limestone Plus 10 per cent Siliceous Magnesian Lime 
stone and High Alkali (KsO) Cement No. 5081. Note speckled condition ane warping bar. 
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m Der : — 4 
ras 
| 
30 | 1.02 | 63.07 62.73 
— 
tive) 4 = 
ing top, — 
— 
| 


ALL 10 CONTRIBUTEN Ww ouk 1 like ‘ly be misleading . Some 


xpansion, percent ‘combinations 1 require more time to 

NaiO, | K:0, bata start expanding, but even though 


0.06 | 0 0. 00 00 | 0.00 | 0.0 00 eas e of cement No. 4 and aggregate | 


0.18 | 0: ; 0.00 | 0. No. 4 they may later exp: 
0.44 ) 0 O1 | 0. ) pand | at 


9.53 .36 | 0.00 | 0. 0.01 | 0. , such a rapid rate that they y will be 


0.05 | 1.30 | 0.0 00 | 0. -00 | 0. _ among the most. expansive gr roups 


No. 3. 4 | 0.22 “04 
(05 | 1.3 ‘00 | 0. individual specimens would be 
Til, and Iv the avers age expansion 
: - listed, together with the range of the 
_ three values aver: aged and their com- q I 
.d coefficient of variation, for the 
three most active aggregates in 
combination with the three highest 
alkali cements. The coefficient of 
variation | is a measure the 
— persion of test results and is ex 
ith plained on page 15 5 of the A. S.T.M. 
sup- ex yansion wil aggre ates Nos. 
= is defined as the — of the stand- 
lower end of the bar ‘(including the | Wh hite River gravel sh showed only a - ard le -viation of ¢ 


o. 4— Perkins Sand 10 per 
i a cent siliceous magnesium lime- 


ococco 

b 


No. 5—Pure Limestone + 10 
_ per cent siliceous magnesium 
mestone. 


| 


inser irely wate ‘ks. 
ntac but, by 52 weeks, this material centage. addition to the “Tange 
combined with Nos. 5 and and coefficient for the three speci 
pee 6 expanded 0.2 per cent, \ which mens" eac h “laboratory, values 
4 e e no l ( o » 
“for 15 oe give _ Value is in good with comparing: laboratory -to-l laboratory 
"Me ang sults by Mr. averages are shown for each com- 
Ww g > eT 
Tremper It is res adily seen bination cand age. ita at the 
weekly interv V 
k from F Fig. | 1 that conclusions based _garlier ages were omitted for brevity 
V » » 
Tour-week intervals thereaf er. on the relative | expansion | of the 30 sand also because, in the main, , they 
The specimens were reversed end combinations at 8 or even 12 weeks, 
for end and the water changed at on Presentation 
The numbers in refer to Soc. Testing Mats., issued separate pub- 
Discusston or Resutts 
he average of the expansion 
found by ten labor: atories, for the 30° 
“combinations of cement and a aggre-— 
gate at various ages to 52 w eeks are 
listed in Table I and shown -graphi- 
eally” in Fig. 1. he tests were dis-_ 
continued by most laboratories at 
the eend of this period. 
ining the high alkali cements w ith 


aggregates (Nos. _4and 5) containing 
per cent siliceous magnesian 


12 


limestone showed the earliest and 7 CEM.-Naz0-) “AGGREGATE = 4 


expand to 52 weeks. Cement No. 3, indicate cement 


— te tive/ 
with a soda “equivalent. (N |. respectively. 


(2) Cements | and 2 with oggre- 
0.658 of 0. 58 per cent showe ed gates 3,4 and Sand 


5-.99-.38 |5- PURE “LIMESTONE & 10% Cements with eggregates | 
no signi cant _ expansion tated 05 - ond 2 showed less than 02 


cent expansion at 52 
= weeks and are not plotted. 

Ww weeks Fig. —Average of E Expansions Found Ten Labo ories. 
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words, ‘the agreement betwee n 
ratories was not so ) good as the ave r- 


small | magnitude and fo 
ical analys sis vould 


pores rably greate average 


1 the instance, tables, — of the — and s -age-within-I -batch _agreeme 


proaches, or often exceec ds aver- 

No. 3—White F 


‘eri Expansion at Two Ages, percent ation _betw een indiv idual results. 


 C-] tory | Average ‘Range of Variation | Average | Range /of V tor v coefficie nt of Vv ariation, al- 
| No. 2 .02 
d be 0.05 | 0.04 | 34 values decline’ with i increasing mag-— 
‘No. 6| 0 nitude of -expa unsions.'T he labora- 
0 i 0 16 6.038 7 tories, therefore, are in better agree- 
0.0 | 0 ment when considerable expansion 
0. 0. Ms are o ode 
= F igure 2 2 further illustrates th 
= 0.99, 0.09 9 nt to which the laboratories a 
t cement No. 3 and aggre egate No. 5, 
20 44 values obtained by the ten labora- 
0.04 | | | 0.285 | ol obtained in spite of the fact 
| | | that a reasonable effort was made to 
No. 0.03 | 80.25 | secure uniformity in the proc edure- 
No. 6} 0.03 | 0.01 0.18 | 0.03 
No. 9} 0.08 é 0.00 | 0.29 03 the laboratories. . One point of agree- 
No.11| 9.03 | 0.01. 16 ‘men however, is quite evident 


~ 


>. 


03 0.20 | 0.04 Fig. 2. No laboratory showed any 
27 


ignific ant ex ceme 


PABLE 


Aggregate No. 4—Perkins sand-and 10 per cent siliceous limest 


cient of 


Coeffi- 
oe - 


Variation| Average Range Variation 
(0.17 | 0.00 | 0 | 0.32 | 0.02 
0.10 | 41 | 0.16 
| 42 | 0.20. 
Ly 
6.62 0.02 
| 
0.09 24 
0:01 
0.04 | 21 0.06 | 18 | 0.72 
+ — | 0.58 | 0.06 4 0.07 | 4 | 0.74 
(Nax0 = 0.99, 0.384 | 0.07 | 49 0.09 
0.38) i 0.13 | 10 | 0.63 
038 | Om | 12 0.13 | 14 | 0.54 
0.58 | 0.19 | 14 0.20 14 | 0.75 
0.09 011 | 9 | 0.64 
0.16 «16 0.16 | 15 
_Lab.-to-Lab. values. 0. 0.26 | 17 
No. 2. 0.12 : 0. - 
= 0.05, 0.62 | 0111 an 0.06 1.06 | 0 
2 | 0: om | ow 
6 | 0. 0. 
0.03 | 2 0. 
010 | 6 ve 
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_ 
were of tory-to-laboratory values for range 
— 
rit. The 
— 
y 
— 
— 
— 


7 die No. 5—Pure limestone and 10 per ce nt siliceous magn sian limestone. — = 


Laboratory | Average | _ Variation | Average Range Variation verage Range Variation 


06 


“= No 1 | 0.35 | 0086 | 
0. 


| Be 11 


Average 
rd Lab.-to-Lab. values. . 


Na = 0 99, 
20 =0 0 38) 


ate 


ooo 

coocoeco 
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e rs 1 
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Ko 1,30)" 


Average 


No. 1 or 2 combined with the r most 
activ e of the | aggregates up to 52 
weeks age. Cement No. 1 cont: ained 
0.13 per cent soda equivalent 
0.658 KO) and No. 2 contained 
0. 40 per r cent. With ‘cements Nos. 

3, 4, and 6 a general trend of g greater 7 
expansions with increasing alkali 
content is evident, but cement No. : 

with the highest soda equiv alent, 
oduced less expansion than either 
cement No, 4 or No. 6 at 5 
wee 
The results of individual labora- 


tories are again compared in ‘ig. 3 
wherein the expansion at “various 
No. 6 and aggregate No. This 
‘figure may be considered typics al of 
most | of the e expansiv e combinations. 


ma ay be sec seen that, while the istio- i oe 


0.10 
0.39 


oe 


_ratories were not in. agreement on » 4 


the amount of expansion: at any age | 
within eight weeks all would have 


asi 


within fo four reeks. "These state- oh 
inma- "02 03 04 05 06 O7 08 09 10. 
tions of the two reactive aggreg: ates Alkali as Equivalent No, 0, cent 
with the two ‘cements of hi ghest 
paExpansion at 52 Weeks as Related to Alkali of C 
_ Cement number is noted at its alkali content. Ex ach curve shows the average pee 
(0. 53 pe r cent Na: oO and 0.36 per cent ion for a laboratory, bearing the number “appearing in in Tables I, and IV. 
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| | we 
42 0.06 6 103 | OM | @ | (j 
| No. 6 | 023 | O07 | 34 | 0.07 0.85 | 0.27 2B 
0.33 | 0.03 > 54 0.07 6 | 1.04 | 5 
— 0.08 | 10 | 068 | O18 | 
No. 06 | 003 | 8 
| 0.08 | 7 | 048 | 009 | | Ms 59. O.1t | 
= No. 065 10 0.10 | 73 | O11 | = | | 
| | 5s | 087 | Oo8 | 4. 0.08 | 21038 | OM 4 
0.50 5 0.59 | 007 | 63 | 0.05 0.69 | O07 fin 
0.10 | 7 60 | 0.14 (0.64 0.15 | 0 
5 | 050 005 | %4£ 852 | 008 | | .. | .. a 
0.60 6 | 5s “oer | | #72, 5 | 0.82 | 
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K.0) and 
jonger | period was required to con- 
clude that the combination was: ex- 
a pe nansive _ however, , all laboratories. 
were in final agreement on this —_ bs 
a Referring to Table I, the read er 
will | observe the it 
4 (7 and 10) failed to find material eXx-- 
with the White | 
River gravel even after 52 weeks. 
The other laboratories did 1 obt: ain 
significant reaction between this 
“aggregate and the cements of ‘highest 
alkali content at the end of this 2 
period. However, with cement No. 
4 few of them obtained appreci: Fig. 3.—Comparison of E xpansion 


ns 
Conant Na. 6 (0.5% NaxO and 1.20% KA 


this White River er gravel to give poor the average expansion a laboratory, bearing the 
service when used with a high alkali 
cement. It appears, the refore, that 
the mortar _expansion test, 
performed in this ser ies of tests, 
ould be continued for a peri iod ap- 
proac hing one year to insure that 
any potential eX] ansive reaction is 
vealed. 
finally revealed. is also” indicated 
. | that a . single experiment may fail 
show that suspec ted mate rial is 
actually reactive e, and that a cement 


P a single test is not entirely reli- 
“expansion test isvery high. 4 able and | cannot be accurately re- 
woul 1 seem that mi produe ‘ed. 
apparently conflicting results that It appears that the large 
have been experienced by labora-_ ariations found in the results are 

tories working on this’ problem 1 may inherent in the test and that refine- 

be explained by the lack of accuracy © 7 ments in tec hnique | and procedur ; 
a demonstrated for the test in this co- be yond the usual . are taken by most. 
operative series. ibe To establish an laboratories and as ‘taken 
percent "absolute figure for the expansion ofa cooper rative investigation, would 
a ong or more given combination of reactive aggre- necessary to improve its accuracy. 
in the test. 


ee gate and cement at any age would 4. A single test with any given | 

require that the test be repeated aggregate and cement combing ition 

- that the mortar bar expansion test 


_ many times by different laboratories cannot be relied upon to give an ac- 
nies, Se be e accelerated by storing the Ss obviously _impracticable. “curate > figure for the amount of ex- 
specimens at an elevated tempera- Further, it appears that the magni- pansion to be expected from such a 

tude of expansion secured from combination at any age. can be 
adopted because all parti- tests should be used cau- relied upon to determine whether or 
_ cipating laboratories had facilities for _tiously for interpreting experimental - not an aggregate is highly reactive. 
‘storing such a controlled results, and th: at such interpretation In the case of mildly or ‘slowly reac 
ture. No doubt, the White River’ should not be made unless repeated — ‘Geum ates, a: single test cannot ll 


gravel would hi ve shown greater 
ha ve sho a gre: tests substantiate the original con- be depended upon to reveal their 
expansion, and at an earlier period, 


4D 
ture. 70 F . storage us sed in 


ihe 
clusions, activity; however, if sufficient speci- 


if the test had been made at a higher | 
i been made at a higher Conci mens containing cement in excess of 


tem erature. -Howeve ‘Tr, Some expe 
l per cent | alkalies (soda equivalent) 
-menters have found that an | 1. No material « expansions were 
“are made from different batches of 
timum | temperature exists at about. 7 obtained by any of the cooperating | 
mortar and are observ ed for a suffi- 
, above » whic h less expansion is laboratories when using the re pac tiv 4 
-Giently long pel riod the test can be 
: aggregates in this series with a 
est has: _ ment containing 0. 40 per ce nt soda 
been inthis e ser ies. equiv alent. (N + 0.658 K,0) or 
eveal, within a re: asoni peri¢ less. W ith ce ments cont: aining 0. 58 
of time, and in some cases very per cent soda equivalent or more, : a, he working committee desires to 


juickly, whether or not aggregates — general trend of greater expansions 


are highly reactiv ve with high- ili with increased alkali content: National 
cement. ‘If the aggregate is moder- ev yident. Portland ‘Cement Association, 
ately reactiv e or slowly reactive, 2. The labora itory-to- aboratory -ublice ids Administration, 
the mortar test “may coefficier nts of variation for the mor- New Jersey 8 State Highway 
ay 
tequire considerable period to tar bar expansion test. are much partment ‘in this cooperative st study 
register the potenti ial expansion. — Tn larger than usually encountered in Ac knowledges is also made to 
these cases, pendence upon a acceptable test w work, This coope Meissner and T. V. W nade to 
tive series, ther efore, indicates th: at ssisté ance int the analysis of data 


1own that the the amount of secured 
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St trength | Measurements ric. 


_ An Investigation of Fector: to Their on the Measured 


A. Rufolo' and H. K. Graves) 
-Certa ain The hi amidits 


Ww ere selec being ‘high Ww ithout, how ever, ex. 

Tt been most satisfactory for  dielec tric eding possible s se rviece conditions 

cepted _ practice to control these strength tests on varnished c: cambrie Since there has been | 
‘much as possible since cove er tela ativ troversy on the Tela ation of diclectri 


using standard procedures. Conse-| 


Us 


quently, while standardization may of curva “me with: immersed 


be reasonably successful inestablish- at the edge es to minimize volte age . in transformer oil, compar: itive tests 


ing a basis ‘OF comparison among in- stress ‘concentration. The 3 din, were run in the two ‘media. 


, the: degree and range of dis ameter electrodes hav e been cused , only th the smi aller size elee- 
effe cts “produced by these factors for m: years in the. testing of ‘trodes were use ised to avoid the neces 


may remain relatively unexplored. varnished cambrie and possess the sity” and 


Using varnished -eambric samples, adv: antage of being equi ully appli- dow n im large imens. 
the effects of three « of these factors, — cable to both cloth and narrow tapes, 


id 


name ly, humidity, electrodes, s, and they hs ive the disadvant: age of 
breakdo wn media, ‘were studied higher “stress -concentre ation at the a 
an ap ch he g al le \ dial mi micrometer, alibrated 
‘an aj proac 1 to 1e genera | probl em. edges. The by 4-in. rect angular 


thicknesses of bl ac ck varnished “for of a at- anvil and }-in. presser f foot 
a a 3-0z. dead we ‘ight, w as used 


tapes, have ‘stress: concentr ation 
straight representing fiv e manu- comp: ars able ths at of the 3 lin, for all thickness n measure ements. 
Several samples" of yel- electrodes and have _ Breakdow ms above 3000 v. Were 

low varnished cambric were also ‘ob- of being applic able to both ¢ ‘loth and Beer: ona 2 2-kva. transfor mer withs 
tained. T ‘he ri inge of the study w as 1arrow but, unlike - ‘Lin. 4eoil secondary and switching ar- 
further r restric ted to include higher _Tanged to give full-scale readings of 
those methods believ ed to = specime cove erage. “tabulation 7500, 5,000, or 30, 000 v . Below 
rently specified or in use in the of ele ctrode outline v. (nearly all the high humid 
: various laboratories. The investi-_ some of t the > vars ables involv ed samples) bre breakdowns were e made 
gation w: as conducted with three set t up ,asfollows: a3-kva. transformer w ‘ith a single 

types s of electrodes, for two pre-test secondary winding. 


conditions and with: breakdowns -eonnected to. tapped te rtiary wink 
Electrode size, | 


in two media. ings we ere used on both transformer | 


NOTE—DISCUSSION OF THIS PAPER IS. ircular| Rectangular Gude indicate breakdown: voltages. 
INVITED, either for publication or for the atten-— 0.049 3.14 Vol th manv- 
tion of the author. Address all communications to g 6.28 tage rise in e: uc 1 CE ase was 


AST.M. Headquarters, 1916 Race St., Phils % controlled by of vati 


delphia 3, 
New York Naval Shipyard, Brooklyn, N. Y. 
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oved ir 


of ten, stacked to minimize 


| in condition, and tested as 


Oning | | as possible Since dielectric 


wall surfa ace ‘hs aurac te and 


D 

tm ignificant gain or loss of moisture 
active occur curred betwee ee en the time the 
ctober 


sample was removed from the desic- 
¢ator rand the time it w: as tested. 
of rise of voltage was manu- 
ally controlled at 500 v. per second 
with the aid of an electric stopclock = 
connected in transformer ¢ 
Twenty- five individual break-— 
downs were made on each cloth for 

h type e lectrode after ¢ e 
conditioning. ay 


—The Three Ty pes of Electrodes Used for Investigation. 
or INVE STIGATION- 


idities The “results of test, in average 
"were The e three type pes of si 8, wee ks at 25 C. and 50 per cent rela- volts. p per mil dielec ‘tric strength, 
ratory shown in ‘Fig. 1, » tive humidity. Materials: each of the 32 samples are 
wand | "described as follows: 


nominal thicknesses of 5 ‘10, : and “sented graj phically in ‘igs. 2 and 3. 

mils, bias and straight- cut, black rpreting the simple 
‘tions in in diameter and 3 5 in. thic ellow.” The specimens used ‘numbers represent thickness, ¢ apital 
having edges in contact with the with 2-in. electrodes were cut 3 in. letters distinguish betwee en manu- 
lectri sample rounded to a hin. radius. square and those used with facturers, ‘and the y and 
o that Faces self-aligning with 1.5-lb. pres- 4 in. were cut into 1 by ‘Tin. indicate the color ‘of the sample. 
nersed sure on specimens. reet: angles. s. Specimens ‘used with numerals on. Fig. 3 (12Ab, 
e tests by 4-in. —Polished brass" the Hin. elec trodes were 2Ab») represent two materials from 
} in. W vide, , 4in. long, and 3  squa ure for tests i in air and 1 by 7i in, same manufacturer and having 
elec. thick, with ends rounded to a for tests in oil. same nomin: al -thickne ss and 


er, 


neces radius parallel to the sample 4 The sequence of bars 
eaking and with edges” of contact faces ST Proce DURE. senting results obtained with differ- 
a rounded to. a radius. 4 Faces electrodes and media 


self-aligning w with ‘1-lb. pressure on All testing was carried « on mn under cated for group 5Bb of Fig. and is 


7 specimens. controlled room conditions of 25 C. consistent for subsequent. groups of 
Lin. —Polished brass and per cent relative humidity. both charts. T he bars represent 
brated in diameter havi ing edges in Complete tests were made on one average die lectric strength of dry 
contact with | specimen rounded to a sample ¢ cloth before starting another imens and the shaded portions 
er foot Jin. radius. Rigidly held in samples a awaiting test ‘Tepresent dielectric strength of mois- 
Sus alignment with 1-lb. in the rolls at the abov  ture- -conditioned samples. Since 


twenty -five breakdowns were taken 
. were Standard sealed desiccators. were In starting a test on 


witha | used for conditioning of specimens. ‘sufficient 1 material was removed metic aver rage, it is seen that the 


a samp e, in each instance for a single arith- 


ng a | Anhydrous calcium chloride from the roll to prov ide the neces- charts, Figs. 2 and 3, are a compila~ 

ings af used for the dry condition to pro ‘sary specimens and twenty thickness _ tion of 6400 individual | 
Below a relative humidity of less measurements Ww ere mi ade at idely breakdow ns. 
= 10 per cent, and s saturated solu- distributed points on this piece ‘prior An examination se ¢ harts” 
wert 


le tions of potassium sulf: ate were used to cutting specimens. The average showed certain ‘effe cts to be 
geo if “to produce the 96 per cent relative of these twenty y measurements 1 was sistent for the various samples. — It 
me ers 


| humidity. A. A temperature of 25 | 95C. | used in the calculation of dielectric is evident that bars representing re 

Was maintained for the strength, with dry samples followed a 
Specimens were spaced in. definite pattern with electrode and 
“apart on bent wire racks and placed media used. The pattern persists 

in the conditioning desice: ators. fe for t the t thicker moisture- 

test were “After completion of the 96- hr. samples but is somewhat 

taken from r rolls stored for several 


conditioning period, specimens | were for the thinner: materials, 
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kc th: at variations among cuts study w ould have involved 
‘dielectric’ strength witl 1 inere: eased thicknesses: of cloth would be con- and high humidity conditioned sam-— 
“thickness i is evident for dry sar nples, siderably less than might be ex- ples of several thicknesses, in air and | 
‘if 5mil bias-cut samples are pected among manuf: veturers, in oil. Likewise, with electrode 
cluded, while a reverse effect is also In comparing effect of electrodes area held consta ant, an investiga 
evident for  moisture- conditioned and using the 2-in 1. electrodes asa tion of the effec to of _ contact edge 
samples. It is also noted that the reference base, the by 4-i -in. gave curvature could have been included. 
yellow samples disturbed these A approximate ly 5 per cent higher = ‘o restrict the scope of the work to 
‘trends! by yielding generally lower re- _— dielectric strengths and the j-in. some prac tical limits, methods be- — 
af 
sults, but this effect cannot be used showed results about 27 per cent lieved to be commonly were 
as a criterion, since yellows had been higher. hese \ Variations were more studied, as wasmentioned prev iously._ 
- supplied by only one manufacturer. = accentuated on the bias than on the The authors favor the use of 2-in. 
Since it was not possible t to obts - 4 straight, -cut materia als. Ine rease of - dis umeter electrodes because e they 
‘samples of the four desired thick measured “dielectric strength is of = ide adequate ss sample covers 
nesses and of both colors and cuts course” to be e xpected ith de- with reasonably large contact: edge 
from all manuf: ucturers, a consider J crease of e ‘lectrode size. However curvature, minimize alignme nt er 
able » unbalance of data resulted. appears from the above "rors, ani and may be readily resur faced. 
to” this unbala ance, an indis- change in electrode size, as might Furthermore, during breakdow ns 


criminate comparison of all results caused by ionization of surround- ionization | may cause an 

would lead to erroneous conclusions. ing air, will produce co onsiderable crease in what might be termed 


The: trend towar 


Tt would be misle ading, for effect on me sasured die lectric “effective electrode area”’ and, since 
to compare averages of all bias-cut strength with» the } -in. diameter “this change is dependent on voltage, 
samples with all all straight- amples ‘lectrode, but. little effect with ith the the net effect is | analogous | to larger 
when thicknesses, s, anufacturers, 3 by. 4i in. In other wor Is, a ‘electrodes at high breakdowr ns than 
and colors were > not equally repre- . of dielec breakdown 1 versus elec-— 
“sented in in two groups or t to de- ode ould be e very steep 

usin , but would have flattened the greater the per cent change of — 
i samples re epre esentation of the out at 1} in. (: “effective electrode a rea” with volt- 


four: nominal thic ‘knesses aried to “equivalent of age. here use of 2-in. electrodes 


“ 


e of a high humidity conditioned specimens, by heights 


that the s ‘smi ialler “the used, 


= 
| 
5 

= 


ts and t 


SIONS 


a so great a degree. | I ‘urthermore, by 4in. electrode). ‘It is believed, is not possible, as in testing tapes, 
attempt was made to evaluate therefore, results” obtained this i inve stigation has indicated that 
7] ‘interactions among factors to with ‘larger electrode would the by 4-in. electrodes may 
able a quantitative determination of have more value. substitute with little difference 4 
— attributable to specific Dielectric breakdown measured results, However, , substitution of 
Therefore, in making each in air appeared to be about 9 per oil for ‘air medium, or vi vice versa, 
mint analysis, the results were arranged cent lower than when measured in does ‘nob appear, fe: asible, since 
ay in balanced groups an and these were oil. This conclusion is based only sults a are comparable only 1. 
§ studied, using recognized sta- on results obtained with }-in. -breal ak: dow n voltages, “those: in air 
ee = al procedures, to determine the diameter electrodes s. As. might be tending to be much lowe ras | break- 
il of a particula uw factor r. expected, the difference varied n voltages increase. The | two. 
analyses were used in drawing the thickness of : spec imens, increasing a humidity conditions were readily. 
“conclusions which follow. thickness increased. maintained and are considered suit-— 
a it should noted that the scope _ably indicative of the effec 


humidity y on varnished cambric. 
In this respect, use of small 
chaml ers, such as glass desiccators, 7 
is preferred to large cabinets for 
maint taining ondition and f for 

‘dling gre groups of specimens. 


bro: ad ad to pe ‘of factors 
other than those discussed earlier. | 
An analysis showed , for example, : 
that i in gen ner: al thee av die lects lectric 


Dielectric strength after moistu 
conditioning in general Ww as about. 
per cent lower than the dry 
dielec ‘tric strength. 7 his difference 
ure 
varied with thickness, moisture 


less_ effect. (about 60 pera about cent lower th: an 


break 


a 


Inconcluding, the authors express 
the hope that this investigation nas 
attained its objective | in presenting 
a quantitative » study of | certain 
factors whie h commonly affect the 
determination of d dielectric ¢ strength 
straight cut. There was consid- -vestigation | itself might have fol- urnished cambrie cloth, 
erable difference the effect of lowed -extensiv e lines. F 
humidity on samples from the v example, it ‘might been possible 


we dielectric strengths of dried 


cent). chides ck ‘straight-cut materi: ls. However, a 


~ When considering 12-mil black ma- further analysis of presented dat 
only, it w: as noted that the 


haded secti« 


bias cut showed. ‘a grea ater effect ‘of ‘this 


exposure to high humidity than the it was also recognized that the in- 


‘The avera 


manufacturers. On 12-mil ma- to include round electro 

terial , manufacturer showed the diameters but havi ing the same con- apprec ciation ice of M. ie 

east loss (about 34 per cent) while edge ved assistance in collec- 
manufacturer A showed the great- 

est (about ‘per ce nt), indicating 
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Aims 1 Objectives for ASI. 
- Editor’s Note.—W ‘hile this paper relates specifically to the work of C ‘ommittee 


i 18, it is of interest not only in discussing the work of that committee but 


also because the outline presented would hav e rather general as. n | 


unist “identifies spec ies by 
| me ans of the sh: ape of the leaf, the . 
_ size and shape of the tree, ‘and the | no 


— ona ature of the bark. This: forms the col 
basis of classific ation, which is im 
yw ideas on ob- .- to use it, there a are ‘three important therefore an absolutely satis factory mi 
are presented for the “objectives v which we should seek to classification, because people have. 


consideration of Committee D- 18 achieve in the near future. These learned identify. the properties 


§ Soils for Engineering Purposes “objectives should follow a logical laracteristics of woods 
to give direction and purpose to our sequence. The first objective should which they are inte rested ¥ with the bod th 


efforts i in the immediate future, and be to provide a common ground of botanical name. 


4.2 


to provide a proper perspective of understanding by coming to some a soils should be 
work, rk. The war has taught us 
ve ry ry important lessons. F 
Ne all, real progress in any se ientific — 
field can be made. only by fostering ably to all cone 7 based 1 upon the u unive compre. 

developing new ideas and The second objective should be ~hended terms of grain size and 
concepts to their fullest extent. establish a a common language for plasticity. Soils m: ay be 


that becomes fixed and describing soils, sufficiently : accurate "grouped into classes in “accordance 
static is losing ground. — Only by. and precise, yet expressed in simple with | the basic classification. The 
“continued efforts to back engineering terms, working in a partic ular field 


can own conclusions and 

of "dang: things can we tion engineer, ay engineer his own experience re Te- 
Ww work alive and vital, and abreast of part of the w ell garding th ne behavior of the different 

progress. Second, real | progress can by an expert in soil mechanics. of soils. 
be made only by teamwork ane close This language will have to be more bt Let us consider next the general 
precise than loce al names of soils in objectiv es in soil sampling and test- 
effort should be made io ‘reconcile he third « should be comp: rpared with objec: 


tiv — the » sampling § and testing of 


operate. hus a greater ei. uphasis = far more any y of the without t exception, for the common 
should’ be placed on fundamental present attempts at classification of | structural materials is to determine 
research to advance the science of soils, which relate only to a special | whether a mi anufactured or a Lavell 
soils, and teamwork to field of application. = be asic. essed | product meets cer 
things done. classification sl should prov ide a com- specifications as to qual 
The greatest potential field of ground of understanding and ity, uniformity, and wo 
progre ss in Soils Engineering lies in be expressed in a common language, ‘The results of tests are used 
the direction of the accumulation of so that all working in the field of — marily as the basis for the accept- 
detailed accurate information on the soils engineering may use it. or rejection of a product. 
physical properties of soils, and on his concept of a basic classifica- physical properties of the common 
their behavi ior under the v aried con- pal tion i is well illustrated by an analogy an _structur: al materials ‘are generally aS 
ditions encountered practice. suggested by Prof. Hamilton Gray m, and are relatively simple 
classification systems now in (U niversity ‘of Mi uine) : “De constant, a and their det ermi- 
“use, defining: the soil components ing upon the e viewpoint of the u user, nation inv olves no important ¢ 


and ‘soil classes quite differently, wood may be classified with respect ments of uncert: uinty The stand-— 


are not as gener: ally useful as they to. (a) strength, (b) workability, ard A.S.T. M. tests are therefore 
should be to people w ho would like decay resistanc e, (d) fuel value, simple and -straightforw ard and 4 
to use t this information, but v who are (e) figure or ‘grain, e te. Whi hile it is. suffic iently detailed that they 
‘not conversant with the p: articular usually obse1 rved that a wood with can be e sasily followed. These tests 
system high strengt th has a high fuel value, dor not involve, in general, any ele- 
the interest of greatest progress strength 1 may mean nothing relative -ment of judgme 
in Soils Engineering, and in order to — to ‘its decay resistance or its figure — On the other hand, tl object ives 


a 
the information on soils of or grain. Hence, one method of in soil sampling and “testing are 


greatest practical use to all who wish _classifie: ition has no significant bear- _radica lly different in certain 


—. |. sing upon another application of the portant respects. Nature supplies 
1 f 7 vil £ 7 = 
ork, N. game material. The basic classi- us with soils of wide ely 
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es which are never > made te necessary in order to. obtain resu 
. We expect every sample of that are reasonably consistent 


to termine ns of 

the usual standard proc edures- 
war ranted. are necessary or desirable in a par- 
Although the test | procedures now ticular case, so that the field control 
affected by “external eon onditions, in us e for the routine ide ntification tests may be more 


different, frequently in reproducible. ‘refinements be- 
‘important respects The phy sical nt usually not 
properties 0 of Soils are not 


notably by variations in moisture _ tests are reason: ably Si satisfactory, an have. ea more direct bearin 
1 eontent, and by the stress conditions | objec ‘tive should be to. 


imposed upon them. The deter d develop these routine tests further, given project. pene these 


h is tests 
ctory "mination of physical properties — or to deve elop. entirely. new tests: by basic needs, the standard test. pro- 
have s soils is not a simple matter, and fundamental research 1 to the point ced should | be modified to the 


extent of giving rather broad recom- 
mendations as to testing apparatus © 


jpvolves important uncertainties where the results are r more quanti- 


Tties 
to whether the ulues obtained for tative in character and have a more 


the the: prope orties re eally have a: 4 direct. be: earing: on n the solution | of and test proc edures, s, which 1 permit a 

in ‘nificant and direct upon the "practic al problems. F urthermore, 4 somewhat Ww ider r latitude in in their 
ld solution: in the testing procedures should give adaptation s suitable to the p: articular 
ptive soils engine eering. 7 wider latitude for adapting “soil case. The objective should be to 
mple principal problem i is to make technique to particular con- develop the testing apparatus and 


yand the most effective use of the soils ditions, when the occur, so that testing proc cedures so that the re- 
npre- gue nature supplies i in any given _ the results are more significant. sults can be expres: sed in significant — 
case. The prinei ips e in Control 7 "ests “phy: sical units Which are independ- 


‘5 soil testing is to obtain reliable and | 
values for the phy: sical 


q 


and 


ent of the size, shape, 
characteristi ies of of th 


be 


lance 


T he control: tests include suc h 
tests as. the moisture-de nsity tests, 
properties of soils, which will have ¢ a California Bearing Ratio test, field 
direct and significant bearing upon de nsity tests, wa ter absorption and a 
“the solution of practical problems swell tests, tests for soil-bituminous 
soils engineering. Because of “mixtures, and tests for soil-cement. 

| varied types of problems and of soil 


mixtures. ‘These control tests al 
conditions likely to be encountered, cused in two. distinct ways. First, 


the y are used as research te sts to 
determine the best m1 methods | of 
treatment soils from gi 
project, and to furnish the nec cessary 


information for field control as to 


‘hysical 2 


pression test , direct shear test, tri- 

axial compression test, permeability 

test, tests are intended 


"fant elements of judgment are 
volved regarding the exact tech- 
‘nique to be used for a particular; 


case. This research approach to 


qui ility and uniformity during of soils, th the compressive 


the problems of soil testing is funda, a 
most a- struction. Second, these tests ength | and shearing strength of 


mon 


and is realistic. “used as field control tests in the soils, the failure conditions, and the 


mine Som.’ ‘construction of highwa ays, airport drainage characteristics of soils. 

t tests may be divic led ays, embankments, and earth results are quantitative 

broad categories as follows: dams, either. to check the quality character are used for specific 

yual- Routine identification tests. and “uniformity of the proces ssed desig purpose: . The principal 

ship. s z Control tests. A sath) soil or to furnish the informa ion nre- objectives of these soil tests are to 

pre ‘Physical property tests for quired for making adjustments obtain: significant values for these 

ept- strength, permeability, ete. the construction methods in the properties and relationships, w hich 

The Tests” in place for "pearing field, as soil and other conditions have a direct application 
mon “capacity of footings ar and Piles, ete. with the progress of | the solution of | problems of 
rally Routine I I dentification Tests: work. found: ation and earthwork 
mple The routine tests, such the objectiv. res as fie control ‘ing. 

rml- tests are similar in certain respects = Mr. L. A Palmer of the Bureau of _ 


I grain size analysis by sieve and 
-hydrometer, the consistency tests to those for the. common structural 
for ‘clayey soils, density tests for materials, namely, to determine the 
soils, , Specific grav and uniformity of a proc- 
tests, ete., 2 are used principally to essed “product. her efore, rather 
determine the physical character- detailed testing procedures are nec-— 
istics of soils the purpose of essary. objec tive for the 
identification. The: results of these original research on the soils from 
tests are, in general, qualitative eand_ project ‘are: different, 
more or less arbitrary _ in n character, 
because they represent the influence | 
and interaction of sev eral physical of the “soils so as to how to it to speci procedure or type of 
properties, which cannot be isolated. handle : and treat them i in the most equipment. This feature is particu- 
Rather detailed test procedures are satisfactory and economical w aye larly desirable, he goes on to say, 


‘Yards and Doe in commenting 

E “upon the « consolidation test method, = 
has given practical ideas which 
apply equally Ww ell to this whole 
group of soil tests. Quoting i in part, — 
he states that test methods | should 


describe ge neral procedures, which 
‘designed | to _ obtain essential 


q 


nature ‘and behavior charactesiati to the laboratory without restricting 


important objective in the 
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 becaus be arr means th that either he mus t ade- tests and i in order to apply these 
quately acqua himself with | the results correctly in the solution of 

in #t is nature of each problem or or situation, “practical proble ms of soils er ngineer- 
“necessary | in many cases to utilize _ and obtain, in so far as possible, the _ ing, t the test results must be accom. 


different proc edures suitable to the “necessary” information on subsurface panied in every case by a concise 


particular: case. Broad recommen-— “conditions, | stress conditions clear statement of the essential test 


di ations should be made with full posed by the proposed structure or conditions used that be directly 


-appreci iation the proble work, or faitare conditions that are upon the inter and use of 
likely to govern in any given case, the 
soils engineer. that he can intelligently set up the 
In a very se necessary test conditions; he Soils in lace Bear. 
test to determine the strength and must rely on others to state for him ing C apacity: 
other important phys sical properties completely the necessary test con- Tl 1e tes 2 b 
¢ soils becomes a research problen oe ditions to be followed in any given appear to be. the most direct means 
This" approach to soil te sting case. In the first instance, it is a obtaining significant i 
bas ic and is realistic. The primary proble! m of adjusting the testing for design purposes. 
problem of soil testing technique i technique to satisfy the t test condi-- - eases they approach full-s 


to obtain a reasonable degree of con- tions” as he visualizes s them. This Ss in other cs ses they are 


4 — ‘and uniformity in the r re- . the exercise of good judg- tests. Before any adeque ate tes sting 


ment, a thorough knowledge of the methods ¢ an be dev eloped, it will be chine 
ns se lee ted ‘from the same basic principles of soil mechanics, ton 


necessary to learn a great deal more ) 
sample. is misleading to state and a broad experience in soil test-_ the n: ture of the proble m | provi 
2,000 


© y » 4 
at any of the se tests is simple and ‘ing. In the second instance, it will” particulan uly an by soil con- 
eas 


y 
i isily | per formed and to suggest that require considerable experience in ditions. A test method to. 
any one, without regard to his ex- _ soil testing to carry out succesfully practical use must pe rmit a reason- 


>» > 2 > 
perience soil testing» or back- the specified test conditions, so as reliability in extrapol: ation of 


ground in soil mechanics, can follow _to obtain significant values from the ull- scale loading test ata for 


method of test and obtain results tests. naking estimates of | the 
which a are significant and have a any A test method consisting of broad bearing capacity to be used for the 


practical | value for the solution recommendations of test conditions full-scale structure. The important 
practic al problems. Soil testing only n may appe ar to be quite unsatis- “objective is not. only. ‘to develop a 
appears to be simple only to the in- Re factory to many people, who are 


testing procedure, but als the inter- 
experienced. The more one learns accustomed to following detailed "pret: ation of the data, 80 that the 


ave a direct — | 


earing capacity 


about: soil testing and about the testing procedures, in which little method will h 
practical applications of the results or no element ‘of judgment is in- 

soil tests, the more he will appre- volved. It is desirable and essential oa! 


tion to design problems in founda- 


tion enginecring. 
and realize the real difficulties to obtain a reasonable uniformity 


involved even in the e simplest soil and consistenc y in the re results of a- 
"tests, the imperfections and defects series of tests on a given material, of ‘all, in 
ins soil testing equipment and testing even by different inv vestigators. But aceumul: ‘interpret: ation, 
methods, and the fact that ‘no two | this should be achieved, not so much wide diese of information 
soils can be treated exactly alike and by, detailed specifications as to type & uta on all phas¢ son of te work | 
obtain significant cults, of apparatus and testing procedures, 


this committee, and, second, lies 
of It w ill be next to oe yas and _as by satisfying certain definite and ‘in the direction of fundamental re- id 


essential test which have search to deter rmine the best ways of 
cedures in such “detail : as cover been | set up for a particular situ- 
explicitly and adequately : all of the ation within the basic framework of — ; 
‘possible: test conditions that may the broad recommend: tions of the 

have to be satisfied for the \ test method. An important objec- 
ty pes a of problems and of soil tive should be to improve the t testing 
ditions: likely to be encountered in equipment. for this | group of tests, s Book on on Methods of Testing Soils 
term Test the apparatus is free of defects the Society 
tend to limit the usefulness and 


doing things. 


"lished a 206- page compilation of 
application of the ‘results of the 


soil testing methods 
he eX: act and so that the tests vield 


ised by Committee D-18 and in- 
Ss 
technique to be followed in 


e “| sults that can be e xpressed in | phy si- clus led 38 other suggested tests for 


e and cal units independent of the size soil and soil mixtures, A 
this compilation can be procure 
will always be sary forthe  ingapparatus. 
ill always be necessary for the g apy from AS.T.M. Headquarters 


inv estigator to analyze and ‘size up Finally, it must be emphasized 


$2.2 25 per copy. 
for himse each situation before in order for the s soils engineer 


6 } Series of tests. Th properly to interpret the results of | 


~ 

— 
— 

‘form 
is, 
macl 
| q purp 
tion 
stanc 
000-1 
= Nati 
— is in 
with 
— 
bar: 
= 
ead 
— = 
how 

— 
— 

i 
a | 
urir 
the 
INV 
Phil 
— 
| == 
EC 
i," 


New Design of las tic Pr 


~The bar is stre tight me with 


A new design of elastic proving bar i is described whereby elongs ation is ie 

measured centrally along the axis, thus automatically giving average section 30 in. 
long and 3.047 in. in diameter, 


longation with a single reading. This is in contrast to conventional prov- . 


ng bars where suri: ace measurements are ne needed at four. or more points hole 0. 4375 in. in diame ter, bore 

an ground the circumference. Preliminary calibration data to a load of 200, 000 axially le of the bar, 


* 


for “many years been an accepted 


means for ve rifying te sting ma- 
chines.’ For example, at the Bos- 


Navi al Shipy ard in 1 920, a 
“proving bar was used | to verity” the 
2,000,000-Ib. anc hor chain of Proving Bar wi in Section. 
machine. The bar used | for this” mo, 
"purpose was of solid eylindrical sec- Ames Dial 
tion: with eye ends, and hi ad been 
‘standardize din. terms of the 2,300,- 
000-lb. Emery .chine at 

‘National of Standards. It 
is ‘interesting to recall in connection — 
with these tests that ~mechanical 


7%, 


Section. A-A 


Bo 


as 
¥ 


Section 


al 

strain gage readings w ere made at of Dial End. 
four points 90 deg. apart around the 


bar -and that : appreci: able vari: itions 
were experienced in the strain: gage” 

readings at four posit ions. 
Presumably, slight unavoid-— 
ecce ntric ity in loading ¢ caused 

these Variations in surface re: ~adings 
however, the : average V value Was) used 


and the result was considered satis- 

making: a number of f surf we read- iF -Partial Section Showing Dial Indicator Mounted at One End ‘i iin Bar and 

ings, a new type of "provi ing bs ar has Center Rod i in Contact with Indicator 


recenth ‘signed and tested : 
ava PY along the surface. example, a convenient means for zero -adjus st- 


loyin a unic ue feature for ‘meas-— 
Blin ts. Wi th single axis reading automatically = ment. proving bar was ma- 
elas movements. ith | 


gives an average of 
surements ovements involved A bar a - rolled $.A.E. 4340 alloy steel bar of 
made along the « central axis and. 
high e lastie qui ality. Heat treat- 
thereby inherently greater accuracy 
consisted of quenching in oil 


_fording a caps city of 500,000 Ib 

chosen for the initial manufac 
and simplic ity are afforded as com- . | 
from 1575 F. followed ed by dr rawing 
hese | operations were 


OF THI THIS PAPER 

INVITED, either for publication or for the atten- 

- tion of the author, Address all communications — conc lucted before machining i In or der j 
‘signe proving as a mater of to obts in a maximum degree of 7 

possible general interest to users " str raightness and to avoid warpage _ 


he | purpose of the pre prese 


nt aper 


= 
Dee. he opinions expressed herein are the authors’ — 
a 


G. lame, New ¥ rials re A dial indic ator re ading to 0. 001 


_in., is mounted at the opposite end — 

of the’ bar with its spindle in contact — 

with the free end of the actuating 


Figure 1 1 shows the new proving 
bar associated me: wsuring appa- 


Standard Methods of Verification of 


| p. 1059. 


Odeber 


“fi J 
i 
of — 
— 
CenterRod 
— 
n 
WE 
i= 
Cg 


a 


Fig. 4.— 

2 and 2). The tension 

spring controlling the rack ¢ gea r of 
the indicator mechanism causes ae 


(Figs. 


| 1. 
t actu: ating re roc 


a In operation, “the eenter rod re- 
mi: ains unch: anged i in length while the. 

proving bar gains length under the 
load. The rel: itive move ment tak- 


ing place is. ; indicated | on the dial. 


 Movemen nts amounting to about 


divisions on the indicator m: ay be 


obtained for e each 2 5,000- Ib. . load 
incre pment on the bar. On this ba- 
4 sis, one division on the dial is e« quiva- 
to approximately 625 lb. TI his 
tent 
to appr ‘OXi- 


sensitivity amounts 
-mately one ‘fifth: of one per cent per 
full division whet n the bar is loi aded 
to 300,000 lb. ‘This, however, 


ecessar ily the limit of sensitiv vity, 


since a more refined indicating 


ould be employed. 


RELIN NARY 


ne 


or. "purpose of preliminary in- 
formation only, ‘the bar was cali-. 
brated a 200, 000-lb. . Baldwin- 
Southwark testing machine which | 
rently been verified and found 


had rec 
to be accurate within 0.75 “per cent 


of indicated load against. a Nav 


standard proving ring. he 
sulting calibration curve for 


proving bar is shown in ‘Fig. 4 and — 


obtained with the bar positioned In view of the promising results 


a. in the machine as shown 
in Fig. 5 The satisfactory -straight- 


Elongation, in. 


Calibration Curve i Blestic Proving Bar up to 190,000 Ib. - Obtained i ina a2 
Baldwin-Southwark Testing Machine. 


an 
we 
spindle to follow the movements of 


=) 


isnot 


er : 


it appears desirable 
that the proving bar now be cali. 
brated against loads known tobe | 
accurate within 0.1 _per cent, in at 
cordan ‘with A.S -T.M. require. 
ments for elastic ealibratine: levices,! 
In this connection, is planned to 
request the N ‘ational Bureau of 
- Ge 
to calibrate the bar to 
of the bar’s This: figure is 
apparently v within as the bar 
has already satisfactorily withstood 
= proof test load of 510,000 Ib. with 
no permanent deformation indicated 
by the dial. This seems 
small bar. “suggests also that 
on this principle. ‘lt can be 
mentioned, also that \is principle 
designed for u: use in compression, due 
regard: be ‘ing given. to slenderness_ 
U SSION 
This | paper 
presents an ingenious simplification 
probably could be modified to serve 
a compression be 


100,000- 


* 


a> 


=e" 


= showing for a 
ity 01 more could be easily mantuface 
cou emp 
ratio. 

Ir. H. F. “Moore. 
sisting of a tension bar of steel. It 


seems to be a 
= ither satisfac ‘tory 
capac- 
ld be ployed in proving bars 
DISC 
ofa an elastic calibrating device 
common with other r tension 


compression bars now in use it 
the 


= 


is to that suggestion | 
the authors: th: it the sensitivity 


reliability of the -stretch-meas- 
line relationship | between load and 


uring equipment will” be increased 
that feasible with a clock 
elongation should be noted. In this work ty pe micrometer dial. ya This is 
connection, , the calibration p points. 
Ww ere reproduc ed with ease in suc 2CES~ 


not a a critici sm of that type of dial 
‘for ge gener: ral use, its use for 

sive runs as closely as could be read. 


Fig. Proving Bar Shown 
200,000- -Ib. Baldwin- -Southwark Testing © 
Machine. 


measur ing strete hes down to 0. 00002 


n. is of doubtful reliabili 

7 from the dial g gage and the testing in in. is of doubtful reliabi ty. ode natal 
machine pointer. ‘Dat a for the cali- Although the articular tension 
bration curve were obtained describe d by the authors would 
ight runs and care We was taken at hardly be acceptable by AS.T. M. 
times to ‘observe t temperature standards, except possibly for n maxi- 
formity. mum load, improvements 

ns ae of its 


make it much more useful. 


1 Research Professor of 


“obtained in the above prelimin: ary 


See footnote 4, pp. 958, 1158, and 1060, 


: 


A 


“pare 
bers 
prog 

| 


a 

In 
advantage of relatively light 


ow eight and, pr resumably, of lowcost. 
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“the Administrative e Committee on 


for Consumer Stand 
Note.—This article, prepared by Pro ie Title. aif he e title should be clear- 
the on r Goods, will be of i interest to t and name the specifie end-use 


or which the standard has bee 


¥... article is” pre has adopted the following “sumer goods” appear in 
pared especi: ‘tally, to keep the mem- guide in its de liberations: title, the A.S.T.M. ca by 


‘design tion w i be receded by CG 
bers of the Society informed ofthe designation will be precedes 


progress of the w ork and pk: wns: of Ultimate Consumer Goods are > materials reamble.— The second and third 

or produets which in the “as is” ’ condition are new. he forme 
_are intended for sale to an individual sai d q 

disclaims res onsibility of the AS 

Ultimate Consumer Goods, and is chaser for his personal property or 


ae upon the annu: al re port which _T.M. for any representation based 


and not for fabrication for resale. _ Buch th 
the e Administrative Committee re- individual is the Ultimate Consumer, on an 


Committee. those ir interested Since the definition ple aces its em ‘The third pe wragr: arns the 


in background material , reference phasis on the end- user of an are user of the standard that the p1 pres- 


| cently submitted to the Executive party who- mi akes- the claim. 


hat different to 


a should be made to the March, 1945, ticle, it is also helpful in « direc a ently avail: able data upon ¥ 

a ‘issue of the ASTM BULLE TIN, in the ‘thinking when the same articles the st anda ird has been based may 
which announcement w was mi ade of may be ‘used both as industrial ‘not cover adequ: ately every use 
the decision of the Executive Com- goods and as consumer ods. value e of the n method or article, 
mittee to” extend the Standardiza- ‘In the development of standards that a appropriate revisions may 
“tion activities of the Socie ty in the for ultimate consumer goods, the expected new data and 
field of ultimate consumer goods, to- Administrative Committee gave ence become available. =. 
gether with the story of the pre-- early thought to the direction along: Scope.—Since the title of a stand-— 


tions upon w hich the decision should proceed in| order best to cted that the scope clause sha 
‘serve ‘industry and the ultimate contain a complete amplification of 


consumer. As a general policy the the intent indicated the title. 
an an article in the May, "1945 9, issue of 


= y study and ‘recommenda- hich the work of the + Socie ty - ard must by its ni ature be brief, it is” 


= _ The personne J the Ad- 


committee, therefore, plans to lay Emphasis is laid upon the formula-_ 
the BULLETIN. ri primary emphasis | on the develop- of a clear, precise, and de finite 
ment of methods of test t for use st ate t of tl »plicability and 
The scope of the Committee’s— statement of the applicability 
Work, as established by the Exe values 0 of ultimate consume! goods. limitations of the cov verage of the 
Committee, is as follows: ~The dev: elopment of s specifications | stand: ard, and its end- -uses should be 
2G for such goods will be unde ‘rtaken explicitly sts ated. No oubt should: j 
The committee has for its function the only when it appears that adequate be left i in the mind of the use! r of the 
supervision of the 1e Society’ s activities in methods of evaluation are available standard a as. the ex: xact use 
development of standards for ulti- that the ‘re is a demonstrated which only it isintended. 
Ss Ss at rn 
nitions, test data, or test limitations wat The Administ rative Committee Terms.—Here _ amental 
ha as given considerab] e time and 
not including assemblies except where 4] tn the d 
ealuation naterials or workmanship is: 1ought to the form an content 
t 
ate consumer ‘goods should have. pr problem. Its solution will re- 
“This clearly indicates the intention It has prepared the “accompanying quire such care and choice of phi 
to base the Society’: Ss stand: ardiza- “Method of Test Form and Specifica- ing that the use characteristics in 
‘ion work in this: field of ultimate — tion Form, which embody y all per- which. the consumer is interested. 
consumer goods upon sound engi- tinent ideas to date. They hi ave may be understandably interpreted — 
neering principles and practices as - been circulated to the officers of all from the omen 54 the test 
has done so successfully hereto- standing committees of the Society 


fore in the field of industrial goods. for comment and critickm, and 


=. a term, such as “ulti- suggestions coming from any source The establishment of chemical and — 


“mate ci consumer go oods,” ” may have a — will be welcomed by the Adminis- = sical requirements of an article 


trative Committee. presumes the ay railability of sound 
Various individuals, it is a primary Attention is: dire ected to some. of test methods for suitably measuring 


requisite that it shall be defined as the features whe: rein these Forms those properties. It is envisioned 


clearly as possible. For this usual present. standard methods of 
the Administrative Committee ‘standard: test will be utilized, provided they 


Progress in Work on Ultimate 
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correctly interpret the for replaceme ment of nonconforming A. S.T.M. st: rds on consumer 


tions of consumer use, It is antic merchandise should be made to goods will not carry proper welds 
pated, however, that methods of test. such party, and that in the ev ent of if in their establis hment there a: 
designed primarily for industrial unsatisfied claims recourse may be not been competent representation 
use may often be found inappropri- a Ahi id to the Fe deral | Trade Commis- from sue ch groups as the national — 
= when applied to ultimate con- sion through a appropriate channels. “American | Home 
home economics in the colleges and 
within a government bureaus » consumer 
oper: itives, labor organizations, 
ments to ate w hick has been give en - retail, mail depart. 
consumer. To assist i in his unde able attention ~Adminis- stores, azine 
standing of “the standards: for ulti- trative Committee. ete. 
consumer goods it is recom 
mended that English units be e having: reason: able » bal: ince of ive Cc ommittee es it 
ployed. rather than metric. interests | tween producers and has evolved a procedure which will 
laims, Ultimate Consumer —ultim: sta when work on be applic: able to the conditions in in all 
ceptance.— —It is expected that the goods standards is under- standing committees whie how may 
ultimate consumer will be advised taken. Those now classified as 


have e to deal with consumer goods, 
that any article purchased under a consumers on n standing comimittees ‘This s will be announced at a later 
"specification i is considered acceptable very generally representative of “date after it has had opportunity 

‘provided it conforms substantially the industrial consumers, and may to study” procedure critically 


to the e stated requirements, that may not be qualified | to serve as from every angle, and to determine 
represe entations _-Tepresentatives of t the ultimate con, the changes may be necessary in 


ME 
comply are the responsibility of sumer. In any event, the Adminis- the Society’s Regulations Govern-— 
pi arty making them, that claims ane Committee agreed that ng Technical Committees. 


1 


of Pap per on Effect of Repeated Loa ing on Strensth of 


C. P. ss* (by -letier). — representing the da amage history ofa difference in beh: of th 

grea it many investiga- single “specimen, although several specimens lies in the nonuniform — 

tions have been ms ade of the proper-— companion specimens are required — : distribution of bond stress along the 
ties of plain and reinforced concrete to plot such acurve since the damage bar. The damage produced i in are- 
subjected to repeated loading, our — can be assessed only by means ofa 7 peated-load | test is proportional to 
knowledge of this s subject i is far from destructive etest. the maximum bond “stress rather 
plete. This paper is an nimpor- The fact that the curves in Figs. than to the average bond stress. f 

‘ts ant contribution to that knowledge, and 16 show no tendency to flat- “Although | the average bond stress 
it is hoped that Mr. Muhlen- ten ‘out presents considerable food. in the repeated load tests may have 

_bruch will “continue his activities in iS for thought. _ It seems entire ly pos- been only 2 25 per cent of the ultimate 
sible that failure inn re »peated bond stress in a static test, the ma maxi- 

he to Fi Pigs. 15 mum was undoubtedly much greater. 

16 as “stress-cycle diagrams.” This tests had bee en carried to as suffi th the damage occurs, the bond re- 
"designation may be misleading ulantie el ciently large number of cycles, ev en ~ sistance in the damaged area is de- | 
stress on these for those tests in which the repeated ereased, and the point of maximum 
load was 3 less the an 25 per cent of the | ‘5 stress shifts along the bar. Thus, 

static ultimate. first thought, damage is progtessive e and tends to” 

rather which this possibility ‘is ‘startling since -inerease a as the number of cycles in- 


a measure of damage practically all previous work on fa- ereases, s. It is, of course, 

the static bond strengt h. These tigue of concrete has indie ated that no d: damage w ould occur 


7 = ves might more properly be. called 


endurance limit in the neighborhood _once it had progressed far enough — 
aie “damage-cycle diagrams.” 7 They _of 50 per cent of the ultimate static along the bar to lower the maximum — 


ean be oc aur as representing strength. M Moreov er, the endurance | stres s bel low ‘some limit. The proper 


limit has usually found at less condition for such cessation of dam- 


vat any stage in a penne? load test than 500,000 cycles. In the Illinois age would appear to depend not only 


under a given stress. Ea achecurveon estigation, *in which many of the on the 1 magnitude of average stress 

: Fig. 15 or 16 can be considered. as _ tests were carried beyond 4,000,000 | ; in the repe: ated-load test but also on 

cycles, no failures i in fatigue w ere ob- the length of embedment. 

824 (1945). — ect on the amount of damage suf 


Special Research Professor 3 of No. fered at: any giv ven number of cy cles. 


Theoretical and Applied Mechanics, College of 34-1, Bureau of Materials, Illinois Division of Tt da at fail- 7 
Engineering, of Illinois, Urbans, March, 1934. af 1e 1 increase average ‘stress: at Tal 
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for the specime ns with 
gths embe nt is usually 


on ‘Stress, per cent of stress for. 


Speci- & Virgin specimen 
men, per) 
cent of j|At slip At slip/At slip| 
maxi- 


age | under repeated loading is af- | in, | im. | load 
mum to av verage stress at, failure -_ fected by the le ngth of embedme nt |. 7 | 20.7 | 39 ; 
smaller for short lengths of embed- of the bar. Since the 5-in. length: 9.2 | 12.7 
ment. It does not seem likely that of embedme ant & — 
difference in the ratio of maxi- use 
mum to average stress would d exist it is hoped ‘dat further of. be destroyed 
also at loads less than those produc- >I this | variable will be made. ‘ae 
ing failure, such as those used in the — a _ From a study of Figs. 11 to 14 it 
Tepeated- -load t tests. Itismore prob-_ would seem that the los ads applied 
gble that the ratios at those loads in the repeated- load test. for 
would be nearly equal for le lengths" except 10 in. Ww ere sufficient 
of embedment. — Tf, then, specimens — to produce slip : at the free end of the 
with various ‘lengths of embedment It would of interest 
are tested in repeated loading at know whether any ‘measurements 
equal” percentages of the av erage were made of this slip during the re- 
stress ¢ at failure in static tests, the | _ peated | load tests, since, on the basis. 
average, thus. the ‘results obtained Abrams,* loc al crushing of the conere te 
stress, greater for bars. such slip should increase during the front of the lugs would cause a de- 
with chorter lengths of embedment.. test. _ The writer believes. ths at ob- “crease in in the load required to pro- 
~ Reference is made to the secom servations of free-end slip and sie de agiven amount of slip. . F ‘or the © 
-panying Table Tinw hich the reduc- of. loaded- end slip, if possible, would —_Jonger embedments, the possibility 
tion in static bond stress at various be of considerable he Ip in under th: 1t the adhesion was not 
amounts of slip an and at the maximum standing the mechanism of failure. for the full length of the bar might 
load are compared for the various measurements of slip at the loaded ‘serve to explain the smaller reduc-— 
lengths of embedment. These data end are not feasible in the repeated- 


tions in load at small slips for those 
seem to indicate an ine rease in dam-— specimens. The lower average bond 


_ stresses at maximum load which are 
fo ound i in static tests” for bars of 


: longer embedments are the result of 


‘reason for this is not clear, it would 
; "ment, 
appear that the nature of the d: 


stress. That is, the ratio maxi- 


after rasuffi- 

¢ ient number of cycles, or it may 

remain indefinitely. (The answer 

this can be obtained by slip measure- 

ments in the -repe eated- load test.) 
Near the loaded end, the hugs : 


re 
almost certain to be in n bean and 


of "crushing of the connate: or 


= 
shea aring failure. at 


oe Both failure of the 3 adhesion anc 


load tests, it would probal 


4 age. with decrease in le ngth of while to make s suc ich measure- 


3 bedment, _ which in agreement 
q with the s conclusion. How-— imens and an 
ever, ,as the author has pointed out, aged specimens. progressive failure and the cons 
the was greater for 6.2 25- in.  Itis of inte to specul: ite ‘on the | quent inal ability to mobilize the max 
-embedment than for the 8- or 10-in. ‘nature of the damage to the bond. - mum bond resistance simultaneously 
embedment, and was i en greater In pull-out tests of deformed bars, “i at all points along the bar. It over 
for the 5-in. "embodment. adhesion must be overcome be- that crushing of the con- 
_In the accompanying ‘Table II, ore - lugs or defor mations come — ete at the loaded end of the bar 
‘the reductions s listed i in the previc ious 


0 pines the repeated- load test would — 
table have been in per- n ‘of is ‘he by 

of the concrete in compr ession or by : 


have the effect. of aggravating: 
failure of the concrete in shear. a 
is also generally considered that con- — 


condition a thereby producing 
Pe siderable slippage must occur after 


ds amage to the =m: mi :ximum bond 
eduction of stress at maximum the adhesion is destroye ed before the 


- strength i in a subsequent static test. 
lugs can come into play. FE ‘ora short 
length of embedment and with loads ~ 


the virgin specimen at 
ing values of slip. | One thing is im- 


of concrete of h lug, 


leg ngths hs of embedment, des amount 
lecreast 
0 amage in per cent ecreases 


comparable to those used in these 


tests, it is probable that the adhesion 


Was destroye ed along the entire. 


and other variables which are known . 


to affect the static bond strength 
The question n which must be an 


-swered, however, is whether these 


slip increases sand is: of the bar. a long length 
of embedme nt, the re might still ‘variables aflect the repented-load 


have been some adhesion near the bond strength in the saine manner 
t tat 

free end. of the bar at the as they affect the static 
men, per 


nen, Per! glip[At elip|At slip| At_ of the repeated- load test. If the damage to bond re- 


in. | load © 
.| 37.2 | 490° 500 | 210 — 


the 
130 | 200 
2 


4 D. A. “Tests of Bond Between 
crete and Steel, niversity of Engineer. 
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160 | 220 


110 
160 | 182 


“95 
it is unfortun: ate, sinc e 


mination | of the effect of repeated- 


of cycles is maximum in author’s 


ty just the opposite is true for the re- 
ne 
— 
of — 
id 
It 
ill 
ay 
* i 
er i= 
nd — 
dy 
to | 
8. | 
— 
ite. _, 
i= 
— 
m 
1s, 
| 
LYS 


many Ww hich 
must be conside red. 


“paper regarding the ‘magnitude of 
the minimum stress in the re peate d- 

tests. ~The writer has made | 

some rough ¢ caleul: ations which indi- 


per cent of the maximum stress. 
test are (1) the 1 mi maximum stress ape 
the ‘number of cycles. In choosing 
ice conditions of concrete: struc-_ 
limitations of time and | equipment. 
that: produced by dead load. The 
te 
result of moving loads. For this 
“ratio of dead to live load a and will — 
complete reversal of stress. or 
ship at sea ea may undergo 10 to 
further work is needed on n the effect: 


three quantities needed to 
seribe- comple tely a repeated-load 
plie .d, (2) the r range of stre ‘ss, and (3) 
the values of these rariables, con- 
sideration must be given to the serv- 
tures, a as well as to the ever r-present 
*F or most — reinforced d- concrete 
structures, the 1 minimum stress_ is 
superp sed re] epeated stress is due to 
; live load, and is in most cases the 
condition, | the ratio of minimum to 
cs maximum stress will | depe ond on the 
usually be fairly high. There are, 
of course, also struc tures subject to 
example, SI ‘ Slater et state that a 
reversals of stress per minute. 
There can be ‘little question “that 
of ‘range of stress a variable in 
a W. A. Slater, G. A. Smith, H. P. Mueller, — 


“Effect of Repeated Reversals of Stress on Double- 


Reinforced Concrete Beams,”’ 


Technologic Paper 
No. 102, 8. Bure 


reau of Si of Stands ards (1921). ee ' 


of P 
LaQust (by letter).— 


) € 
fir. Darrin's paper represents a 


welcome tow vard & amore orderly 
Mare “Corrosion Criteria— Their 
Visual ASTM Bvettetin, No. 
ttn ‘charge of c orrosion Engineering Section, 2 
a ‘Development and International 


cate it to be in the ra range ‘of 6 to 12 7 carried | his tests to an excessiv rely | 


4 situation and may prove to. be 7 a 


ey eyele dia, agrams 


readily accepts ible to the author. 


be ally rebuilt to permit 


af 
Paper on 


tests of cone ‘rete under repeater dd load. the applic: ation of greater may 


An ad litional complication whic load. T his higher capacity appa 
will be introduced is that of creep or — tus will permit the study 


of longer 


_ plastic flow resulting from the -_ eml vedme nt lengths and also the rate 
There is ‘no statement in this stantly applied minimum load. 


The | 
problem of creep the maximum 
load i is also of considerable interest. 7 
From a practical point of view it 
‘would appear that the author has 


stress moves along the 

4 
latter consideration will be investi-. 
- gated by the use of a larger but. 
hollow (drilled-out) reinforeing 
with SR- 4 strain gages along the. 


large number of cycles, since there center cavity of the | sar, This type, 


are relatively few reinforeed- -concrete of specimen will also permit a a study 


structures (except, perhaps, the of t the distribution of the | 
ships me ntioned above e) which would | - stresses while lo: ad is being applied 


be subjected to over 4,000,000 to the specimen. A further variable 
cycles of loading. How ever, from: the rate of applic: ation of load. 
the: of fund: amenti al stud- 


he at the free 


even more eye of | 


an endurance limit exists, aa “ing the ength oF projection ‘of the 
ficient repetitions to ‘establis h that reinforcing bar on the loaded end 
limit t are required. However, where’ and placi ing the spe ‘imen on 

- there ¢ appears to be no el endur: ance “stool,” to measure the slip at both 


limit, or where it occurs at an exces- the loaded and unloaded ends. This’ ; 


= ely _large number of cycles, the type of specimen will” permit: slip 


“measurements during both repeated 

On page 837 the n minimum los ad on 
all specimens is stated to be 513 Ib. 
T his load is from 5 5 to 10 per cent of | 


inv vestig: ation ms ay be restricted to a 
range of cyc ‘les commensurate with te 
the ‘possible s service conditions. The 
author’s procedure of obtaining data 
for “dams age-cycle”’ diagrams is an 
excellent. means of ress. 
useful conce pt in er fields of 
fatigue testing. 
Mr. W. Mus. ENBRUCH (au- 
-thor’s closure by letter). —The sugges-_ 
of the nomenclature ‘ “ds amage- 
rather than ‘ ‘stress-— 


ey cle diagrams” as used in the paper 


to per rmit am: aximum of s stress 
therefore the greatest damage. 
n subsequer nt tests “range 0 of 

tress will be inv nvestig: ated and some 
specimens will be subjected toa 

sufficient number of cycles to cause 


complete failure due to repeated 


lo 


The repeated loading machine is 


iterie—Theie Vi Vv 


description al the corrosion of lst 
‘specimens _ beyond what can be a 
indicated | by data on we weight loss, 
changes” in mechanical properties, 
or other alterations that can be 
‘measured quantitatively de- 
‘scribed numerically. 


ASTM BULLETIN. 


on 


sual Eva 


‘that something along. the 
same line is receiving attention. by 
the American Coordinating Com- 
Inittee on Corrosion through a Sub- 
committee on Standard Terms 
Symbols. id The organization of this 
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loading on bond resistance is made. ‘| 
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“subcommittee stemmed, ‘in part, 


from methods for ‘the examination 
of corroded metal proposed by F AL 
Champion*— —referred by Mr. 
Darrin in his paper—and in part: 


from somewhat similar sy stems of 


classification being used in 


pit (0.015 to 0.030 in.) that de- 


corrosion. laboratories in this coun- 
try. Mr. Darrin 's proposals will, 
no doubt, be of interest to ‘this com. 
mittee in working out ag venerally 
applicable e scheme that will provide 
- adequately for such special types of 
corrosion investigation as the one 


for W hich Mr. Darrin dev eloped his 


rating sy stem. 
Mr. C hampion proposed n numeri- 
eal definitions of descriptive “ads 
jectives, such as few, small, severe, 
etc., , as applied to the number, size, 
a intensity of forms o of local at- 
4 tack i in much the same 1 wa ay that Mr. 
Darrin defined terms— ‘related to 
depth of attack. Champion also” 
provided supplementary charts to 
illustrate graphice ally the terms for 
type, e, number, s size, and intensi‘ y of 
attack which would | seem to be a 


useful part of any scheme of cl assi- 


It seems” ns desirable to draw atten- 


tion to the fact that the proposed 


terms for describing depths of pits, 

and particularly their relation to 

each other, are significant t with 

respect to specimens exposed for the _ 


same length of time. _ It would not. 
be proper to assume that a “deep” 


veloped a 10-day test had the 
7 same significance a asa similar ‘ ‘deep” “J 
pit: ; that developed to the sa same 
depth during a specimen 
for ten years. For this reason, the 
Writer is inclined to question the lle 
sirability_ of using descriptiv 
jectives inste: ead “of. simply stating 
the depth | of pits which have to be. 
measured, or estimated 
before the adjective es may be used 


properly to Mr. Darrin’s | 
Table 


5 


view of the distor ted relation- 
ships among exposed area of speci-- 
men, v volume of solution, and time 

of contact that may exist in labora- 
tory tests as compared with actual 


practice, one is inclined to question 


the assignment of numerical values 
to the different conditions of: the 
testing liquid after test (section C of 
2% Champion, “New Methods for | the the Be 


amination of Corroded Metal,” Journal, Inst. 
Metals 8 (London), V ol. 69, pp. 47-66 (1943). _— 
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likely that the subcommittee 


Form: 1), or at the combina- 
of these relatively 


uncertain 
_ values with the more precise de- ; 
scriptions of the test specimens. in 
arriving at a numerical measure of 


the over- -all d of a particu-_ 
In conclusion, the writer w wishes 
emphasize hope that this con- 
tribution by Mr. Darrin will excite 
further interest in the e development 
of more or less standardized terms — 
and symbols for the desc ription of 
corrosion — of test specimens. 
of the American Coordinating Com- 
mittee on Corrosion mentioned 


iously will welcome the assistance 


of Mr. Darrin and others active in 
the work: of AS.T.M. corrosion 


committees in arriving at a a system 
of classification that will be gener- 


ally applicable and w hich eventually 


may be included AS.T.M. 


cedures for carrying = * corrosion 
Mr. M 
reply by le tter).— An mportant 
purpose of ‘this discussion is to i n 
ite helpful comments suc ch 


LaQue’ s. Although \ we are tion: 
garded. More specific illustrations 


general | agreement t there are 
differences of opinion with r respect to 
detail, which we shall enon 


if 


ordinarily 
checking gz), but it: has our 
-Perience that there is is no significant 


within ranges give en in Table 
Since these ranges often may be or 
Judged by the eye, and since their 
use simplifies ‘recapitulation of d: 


and exchange of pertinent informa- 
‘tion, it is frequently adv: 


to employ. them. 


time of exposure, this 


‘method pi provides for comps 
i. only between panels exposed for the 
same period of time which should 
- be noted on the first line of Form 1. 


How long an n exposure should | be is: 


bey ond the scope of this discussion; 


_ however, we have tried many pe- 
-Tiods from few hours to over six 
years, and have not found any 

metallic system which failed to | indi- 

cate its true trend within six months 
in an aqueous ni medium. 
‘that this does not : apply ‘to atmos- 


Pheri corrosion. or to panels with 


LaQue 


ARC DaARRIN 


* 


antageous 


It be 
may 


que stions the inclu- | 
sion of values for the different condi- 
tions of the testing liquid atter the 


“test. we have pointed out, these 


e 


18 


and many others, may b 


omitted if they are of no ) importane e 
for the application under considera-_ 
tion. For example, the condition of 
5 the liquid i is of no importance in the 
selection of metals of construction 
for a once- -through heat exchange r 
In this case the deciding factor is the | 
increased life which could be reason- — 4 
ably expected the tubes, tube- 
plates, or shell n made of ‘a 
corrosion-r resistant “metal sue 
nickel, , chromium- nickel steel 
monel. 
ports 
treatment of the water in an existing 


recirculating: _ especially 2 


nozzles or other narrow ‘passages. 
‘This is commonly the case with all 
manner of cooling towers w hich are- 
employe ed i for air conditionin g, en-— 
jacket cooling, condens nsers, and 


of the water: dis 


are: to determine whether the | rest 
maintained concentration of a 
inhibitor, such sodium 
chromate, is 500° or 100 ppm. 1. for a 
particular system; to compare the 
relative effective eness of chromate, 
-bichromate, nitrite, and organic in- 
omat 
-hibitors; ; to determine whether it is 
to decre ase ‘the concer 


of per 1000 cu. ft.: a 
to determine how much the concen- 4 
~ tration of chromate or other inhibitor 


has to be inerenee d as the chloride 


mineral salts i in n evaporative coolers, 
variations in pH, temperature, and 
aeration. Obv iously there are many — 
special corrosion tests where the final 
effect on the medium may 
be disregarded: for example, the 
determination of the effectiveness 
Of chromic acid anodic treatments; 
cathodic protection of aluminun as 
the alclad process; bichromate 
tre atments for zine” 
sium alloys and other metals; and 
the « comparison of corrosion tnhibi- 
tive pigments such as zine ch 


and basic lead chromate. 


romate 


‘ 
— 
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In general it will found in prac- 
tice that most of the troublesome 

Giffeulties encountered in compar-— 
ing corroded panels may be -elimi- 
nated by followi ing the outlined 
cedure. Of « course, no system of 
‘Scoring can ‘dispense with the neces- 
8 sity of applying judgment to the 
4 proper w eighting of the scores if they | 


are to be used as a basis select tion 


ticular problem; “however, the per- 

sonal factor is almost eliminated in 
obtaining data 
these data are sufficiently « complete 


for an experienced engineer readily 


to evaluate them for 1 
purposes. 7 
Ir. A A. Cuamproy? (by letter) 
I have read with interest Mr. Dar-. 
s paper in the January, 1946, 
issue of the ASTM Buti ETIN 
“Corrosion Criteria—Their ‘Visual 
Evaluation,” 
¥ agree with him on on the desirability of 
establishing uniform nomenclature 
for different types of corrosion. 


In referring to my paper*® on the 


most specific 


subject, Mr. Darrin has raised some 


criticisms s of my ‘method, and. 
_ should be glad of the o ort nity 
ul DE a wad ppo it 
to comment on these criticisms and — 
“3 
would first ake it clear that 
‘paper was div ided into two 
parts, the fi first’ sling with 
qualitative method of assessment, 
which Mr. Darrin refers, “and” 
which “depends solely on examina-— 
tion by the unaided eye or with the — 
aid of binocular and monocular 
micros copes, while the second br iefly 
describes an entirely distinct quan- 
titative method of assessment of 
corrosion, de pending on radiog- 
mphy, hich is is in course of dev velop- 
ment. | The description of both 
methods in the same paper may have © 
een a little confusing, but I ‘hoped | 
show that ‘if the radiographic 
thod can 1 be s successfully de- 


it will provide | a valuable 


com plementary method to the 
qualitative met hod « of macroscopic 


© 


and microscopic examination. 
“a method appear to be compli- 


cated, but I am sure that very 
Laboratories, The British 
Ltd., Chalfont Park, Gerrards 
_ 3 F, A. Champion, “New Methods for the 
Examination of orroded Metal,” Journal, Inst., 
Metals (London), Vol. 69, pp. 47-66 (1943). 


= 


outlined, and 


and _wholehe: artedly eating the 


would be fe for all fie Ids of 


ider dissemin: ation by publication 


e the 


corrosion “criteria. “and their 

posters ty pes. Che most important 
de tails such as differentiation 
tween local attack and general cor- 


en local 
are not subjects of 


nent. 


“menclature and wording, there are 
actually only two details concerning 


parison : with the cor rroded specimen 
valuable in improving the. 
accuracy y and reliability of the ob- 
serv ‘ations, with the result that the — 
seven stages given in my paper are 
found in ‘practice to be more than 
"justified. In fact, it is quite often 
necessary to subdivide these stages 
by the use se of the fraction (4), 


which there are yortant diff 
_ though this cannot readily be 
ences of opinion, The first relates 
lated into Ww ords. 


to how many degrees of intensity 
it feel very dubious of the value or extent of corrosion ay be 


rosion 
of a general scoring system such as ‘readily differentiated by visual 
that given i in Table Il of Mr. Dar- spec tion. Since “our labora- 
paper, since the importance of tory has evaluated several thousai 
diffe rent types: of corrosion varies test, panel Is. These included fer- 
with the applicati ion,of the metal rous, non-ferrous, and bimetallic 
considered. he ave described* combinations, exposed in aqueous 
calculation, from the observa media for long periods of time under 
tions by my ; method of examination, a variety of controlled conditions. 


of a “perforation factor” for indi- In all cases the exposed specimens — 


danger of pe erforation by” were evaluated by four independent. 
corrosion. I suggest that: the cal- observers, one of whom was the 
culation of such special | factors from. author It was found impossible nee 
general observations by a standard-_ obtain agreement it was ate 
is a more satisfactory tempted: to differentiate between 
Proce dure tha an an at tempt to ev: valu- ' more than about four degrees for 
ate a single score for all purposes * each ty pe of attack, namely, none, 
gested, and which eloped not believe that other indepen nd- 
k on light alloys, ld 
oy woul need ent observers could agree on seven | 
consider: rable modification before it degrees, much less half-degrees as | 
Mr. Champion has ‘Suggested; 1 nor | 
we fo 
we found any necessity for 
» 
howev er, at fea a more four or five ‘degrees of 


ture of charts f for comparison with attack, prov ided the. types of attack 
flexible yet accurate and concise are identified. 
retained if at all possible. second difference of opinion 
etter). —Our comments 1 regarding 
Mr. € ‘hampion’ 8 report are intended | 
to draw attention to his important. 
contribution, particularly his draw- 
ings which illustrate different types 
_of corrosion. it would be helpful if 
- these or similar drawings were given 


a rel: lates to the manner of scoring. In 
practice it has been found ‘that ‘the 
weightings | shown in Form 1 have 


applic ation; e hs 


but, as W 
_ previously mentioned, these w veight- 
ings may be “changed, certain 
corrosion criteria disreg: arded de- 
siti eo | 
in the ASTM Buietin. 
a Naturally there are differences es of 


opinio m_ regarding some de tails as 
who makes the final selection wants 


to visual corrosion “criteria 
should be evaluated and reported. 
to know the following: first, which 
are the “g good” panels; and, second, 


‘The impertant thing i is that we agree 
‘that corrosion can be evaluated in a = 

hat ‘is the order r of merit of the 
od” panels, in order th: at cost 
“go od” pa els, i 


reliable and helpful manner by visual — 
'g may be balanced against merit for 


‘methods. are in substantial 

particular material of construc- 

Gone or manner of treat 


r 


ail. is some need for 


descriptive ew ords since the engineer 


eferred to in footnote 3, Ibid., 69, PP. 495- 
02 (1948). 
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Discussion echanism of Alloy y Steels i in the Atmosp ere’ 


Ir. fn. G. Cox* (by letter). and ‘orrest, H. he Initia al ‘opson include such i 
is to be congratuls ated Corrosion Mets als,” Ind. his furthe investigation this 


| 3 upon the de evelopment of a rational — Eng. Chem., Vol. 23, p. 350 (1931). ” interesting and v aluable p projec 


a pproach to the complex phenomena (3) Forrest, H. 6. and Roetheli 


E.. 


the corrosion of steelof and Brown, R. “Products 
the type ch: iracte rize by “rust” of ‘Steel, Ind. fi the pan Hill 
formation. contribution is, in- Chem. ol. 23, p. 650 (19 31). sti arousing discus- 
deed, a worthwhile and one.» (4) Roetheli, B. I and Brown, sion. Unfortunately t le Te ferences 
R. “Corrosion Rates of Steel cited by deal mostly with 
< Composition of Corrosion bre the immersed corrosion of steel in 


Corso uthor's 


‘the ‘current great dive ersity of inter- 
est in atmosphe rie cor rosion resist- 


‘ance of a gamut of commerci: 


uets, ete.,” Ind. Eng. C hem., Vol. 2: oxygenated water, which is a little: 


Ss 
‘steels, and the exte nsive testing pro-  — and toethel li, he significance of the 
e 


grams: already ‘under for some B. E., “Effect « of n Concentra-_ is appreci ited when it is real 
years. Mr.C opson treatment will on Corrosion Rates of Steel and iat low alloy “steels: do not 


*S 


a long way tow ard providing a Composition of Corrosion P roducts 

_ better basis of interpretation of re- Formed, ete.,” Ind. Eng.Chem., Vol. — sion rates in imme sed corrosion tha at 
sults than previously : avail: ible, 23, p. 1012 (1931) “they the atmosphet re. 
his dis cussion of the 5-day In these ‘pape in n their Neverthe Jess the bibliography in. 


Bayonne Rusts—Table V, Mr. C Cop- part dealing with other the pa iper was not intended to be 


‘son points out that . the specific phases of corrosion of iron hensive and any ad ditions ul 


references are wel 
ard rust also contains more and steel, it is shown that — 


iron . In this conne ction, a there may not be complete and free In 


should like to invite the author’s access to oxygen, for the corrosion 
attention to several pape reaction (Copson’s- formulas (2), of corrosion 


lished some year ‘ago, and dealing (y), and (z)) the corrosion products for the observed variation 
with some of the fundamentals and may ‘be forms of iron other than in the content of the rust 
basic concepts | of the form: ition of Feel (with indefinite “water of a samples, Mr. ox offe TS an obvious 
products of corrosion (rus t) on iron” | hy dration), such” forms as. nation, ver, this 
steel: Fe(OH) or some inter-_ planation is really no explanation 


Ch: appell, EL, “Influence mediate product be tween at all, because it still does not 
of Rust -Film Thickness Upon the and Fe.03-2H,0. Should of any reason why there should be such. 


of Cor rosion of Is,” these latter types « of “rust” be a difference between rust samples 
Eng. Chem. ol. 19, _p. 464 (192 formed on the -groundward side of from the skyw ard and 
(2) Brown, R. ‘Roctheli, J the specime ns, then the i iron content the same 


1H. R. Copson, Theory of the Mechanism 
of Rusting of Low-Alloy Steels in the Atmosphere,” _ 
Am. Soc. Testing Mats. Vol. 45, >. 
Empire State Section, Development and Re- identification of the in (of the vard rust) 


search Di ) The Int ti nal Nickel Co., ee 


Ine. » Rochester, N. 


Impact Te esting ¥ 
52 “Calculation It ay appears at first however, 


Bailey and Ward paper and feel 


_ is of very great interest to the plas- practical measurement “of 1 velocity becomes horizontal, its — initial po- 


points, however, where it appears 
that some anding has 


curred alt hough mt be be- 29 pe . The authors attribute energy of roti tion accordance 


we have not fully unde stood this" difference to the: ot the with the ression mgh = - 


war 


the 2 operation of the machine. causin 


A. Bailey and Owen W. Ward, “Laboratory 4 sibility effects” but: express some 
Testing of Plastics—Small-Scale Impact Test A 
ASTM Buttetin No. 140, May, 1946, p. 50. surprise at the magnitude of the 
Chief Technical Officer, Bakelite, Ltd., Red- diff 
Road Works, Birmingham, England. erence. 


of of the ball gave a figure of lated. into an energy due to ‘its 
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ties industry. . There are one or tw obtained by obse rving ‘the length tential energy mgh becomes trans-— 


106.5 in. per sec., a difference of forward motion together with an— 


“. how the great differences i in corro- 


st that consideration has not 
the theoretical veloc ity of the ball rH given to the rotational energy of 


that the authors have made a use- at the point of impact was calculated the ball as when the ball rolls down 
contribution. toa subject which | to be 137.6 in. per sec. whereas tube and its. direction of motion 


4 
fi ; ‘REG 
— 
$i 
4 
| | 
| im 
| 
2 | 
| 
ar 4 5 : 


v2 2gh as 


so we offer our apologies but in and Ty surmise 


“retical velocity is calculated to 
case we consider the paper very at W is correct in his 


116 in. per sec. which is only about 


9 per cent greater tha an the observe 
velocity, a difference which. is per- cout some energy in ‘the rotation of the sphere 


| 

more ace eptable in terms of using the principles ‘Suggested: by and the reduc ction or termination of 

Messrs. Bailey and W ‘ard as a basis the 1 rotation 1 When the sphere. strikes 
“friction an windage losses. he 
“for the measurement of the energy the specimen. Although our activi i- 
Another difficulty which has oc- h lard ti 

curred to. us is that when the ball in brea the standar 4 e 
‘strikes the specimen it. stop notched impact test specimen usec unite to practical consi erations 


rotating, or may lose a proportion of inthiscountry, “ and would not permit inv vestigation 


its rotation: al ene gy in th It hi as beer oad our ex ‘perience that the of theoretical aspects of a war proj- 
“the energy of the ‘blow ould be ‘impact strength of the r rather brittle ect, Ww ould like very much to see” 
less any fr friction and types of mineral- filled phenolics Mr. W: ainwright dev elop this im- 
windage losses. be satisfactorily measured portant phase of the test. I should 
if this is so it’ Ww vould not be correct | on the conventional type of pendu- ‘mention, and hope that Mr - Wain- 
to estimate the energy absor bed tum mac thine and the falling weight wright Ww ill attempt: to ‘duplicate, 
breaking the pieces from caleula-_ method is not very satisfactory ¢ observation that “major differ- 
tions based on the distance of flight — substitute o on account of the v very ences in the actual lengths of flights 
of an unimpeded ball, as the unim- large number of test: specimens re- obtained by using spheres | 
ball would almost certainly quired. The method suggested different diameter in a tube of con 


s 


© 6 


be rotating, the distance of Bailey and Ws ard might offer Stant diameter, thus: leading us” ‘to " 
correspond the satis: actory solution to the diffi- postulate viscosity, friction, and 


energy of | mgh — er Tl M W 
These points are raised on theo- Mr. (author's closure he rotation 


retical grounds only and as men- by letter). — I appreciate Mr. Wain- right suggests, is undoubtedly an- 
i other cause, and further work might 


tioned previously it is poss sible that _wright’s constructive and ‘interes 
we have not fully unde ‘rstood the remarks, I should probably 


we. 


+6 


— 
— 


“Blowing of a Molten Alloy Met 


-winning photograph, Nonprofessional, in the 
Fifth A.S.T.M. _ Photogr: aphic Exhibit, by Don W. Glasser, 
Westinghouse Electrie Corp. Rese: arch Laboratory ; 
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‘Pr ofessional Devslopmen of 

to help young graduate as first 
enters engineering pr: uctice? Advice is 
not always taken and is sometimes re- 
sented, although the right” word at the 
of right time has influenced many a life 
the better; and paternali m regi- 
i- ‘mentation hav e had unsuccessful 


The direct relationship between em- 

ployer ‘and employee is -perhap ips the best 


“the: younger. 
ean help the young man to a 
better engineer. He can watch for talent: 


and can delegate. responsibility as fast. 


young man to attend meet- 
ings, to take part in discussions, to work 
on committees, and can show, than 


advice, that these activities help in 


ny 
“ing Srms have a more or less official policy 
of developing their enginee rs, and others 
could do so to advantage. Bh hile the 
employer is not to be a godfather to every 
man he hires, still by hiss word and attitude © 
3 he can do much to inculeate ‘the broad 
development so indispensable to the 
can take evening engineering 
courses of college grade... Men feel 
that they are progressing when they are. 
learning something: 1er cou 


engineer- 


and refreshe ‘r courses 
for the men who | have heen out of touch 
with engineering, and other courses for 
those who w ish to expand their knowle dge, 
: will find a hearty respons . This type of 
‘opportunity w ‘ould do more than anything 


Ore 


else to improve morale and to make the 


is” 


individual fee t that his education not 
over, Thus, by helping the young engi- 
“thor to advance in his profession, by 
hat there i is a future for any 
capable and ‘willing to work, 
by putting before him the means of at- 
: _ taining advancement, by keeping in mind 
that» the young designer of today is - 
engineer of tomorrow, enginee will not 
only help the individual, but will work 
to the everlasting benefit 


_ Excerpted from an editorial pre repared by i 
New England Engineering Societies’ — 
on Engineering Education and Professional 
velopment, published in 


4 field in which the ok ler er can he 


as it can be taken. He can induce the : 


Report of the 1946 Winter Congress of 

the Association for the Advancement 

of Spectrographic Methods 

COPY OF the Proceedings 

_ the Fifth Congress of the French Asson 

ci ition for the Advancement of Spectro- 
graphic Me thods for. Metal Products has 

~ been received. a This gives a list of those 

‘members atte nding, 

sessions, and includes the p is- 

eussion "presente d. This 72-p: 

3 ‘Phiet was printed by M. Schiffer, 56, 

du “aire, Ps aris, France, and copies of 
the re eport ‘undoubtedly can be obtained 
from him, or by contacting the — de 

Documentation ‘Siderurgique, 1 12, Rue de 

Madrid, Paris, Be, e, where the technical 


Te 


Reinforcements of Science. 


4 THE follow ing ex ‘xcerpts 
_ from a short article entitled “Re inforce= 
ments of Science” appearing in the Ameri- 
can C yanamid ‘Company’s Circul: ar ‘For 
Instance’? No. 24-1946. After re ferring 
to the tre mendous increase in the amount 
of money be ing spent on research and 
the number of laboratories and 
which figures indicated that in 
at least 70,000 scientists 
nicians working in 2350 he 
artic le continues 
has learned how well it pays to Sei its 
onions’ ’ within its logical fiel 
“The findings of the of re- 
— seare hers who hav e thus been added to the 
armies of science: not remain 


In chemis stry, 


Pas- 


reliance upon secret proc-— 
a esses without exhibition in patents is be- 
coming” v ery rare; modern analytical 

methods penetrate too easily ‘the ‘chemi-— 

cal blankets’ of a generation ‘ago! To 

‘protect: new inventions, patents are com- 


ns were held. 
Me mber ship i in national engineering s 
ties should aid the young engineer in de- 
veloping self confidence; in “expressing 
x 
abilities of an ‘organizational nature; in 
monly appliec for but t ey "must _ members; in encouraging ) further si study and 
4 for p and are usually pressed gr great er achievement is; in keeping a abreast of 
surly issue, whereby the knowledge, if if engine ering developments and in becoming 
not the rights, becomes. public property. vital part of the se developments. On the 
and a stimulus to rival 
nd ¢ x other hand, your enthusiasm, varied points 
“The 
— “The promptnes nd swiftness of the of view, and fresh outlook should be of in- — 
utilization of inventions developed by eatimabl value to your "profession, recogn 
research constitute another tion of which is possible not only by 
importa ant credit to the public: benefit. the of individuals, but their collec- 
tive effort as well. —L. K. ‘Siiicox, New 


The new invention is commonly ‘related. 
2 
to the sponsor ’s older products already in York Air Brake Co. in his Lincoln Lecture — 
at Ohio State University. Published in a 


competitive manuf 2cture, and the sponsor 
has not only the incentive but the equip- the Journal of E ingineering Education, May, 


“ment and skilled workers for a fast anil 


In the area of i investigational methods, 


ustrial technicians exc change | their new — 


with about as free edom 


es a 


way. 


= 


ment in a laboratory instrument, 
8 a short-cut in 1 analysis, the establishment 
of a new basing point for comparative | 
evaluations are published and 
ervedly technical publications 


and conve ntion papel rs so that all may 


a 


ments of scie entific 


Colonies 
Film, Canal Zone” 


Second prize-winning photograph, P 
fessional, in the A.8.T.M. Photo- 

graphic Xxhibit, by Frankford “Arsenal 
tudios, Fungus Section 


— 

| 

| |. ie 

ig 
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‘proposed at the Socie ty Annual 
ed 1 
Meet ing, are approved by the 


OCTOBER 1 1946 Annual Meeting session subject t 


0 


~The 1946 ballot includes 50 ten- 


NINETEEN. SIXTEEN tatives recommended for _adop- 
RACE STREET tion as standard and _ revisions in 
PHILADELPHIA 3, PENNA. existing s tandards. Details of 
‘these ch: anges were given in the re- 
ports of the technical committees dis- 
Aside from the other considera-_ tributed to the membership on 
tions, the Society officers feel that quest and the Summary of Pro- 
there should be an opportunity each ceedings which went to all members, 
,  -year for the local members to greet Allof the sta andards will, of course, 
Why District Meetings the President, a and particul: arly to appe ear in the 1946 Book of Stand. 
ty District Meetings: to know one another. There is _ards, the preparation of which is 
discussion « of local “little | enough opportunity in the “now “under way. This is to be is- 
ste Society for members to. fraternize. ‘sued in five ad of the 
always invokes the comment Well, _ Even at the Annual Meeting and three books which contain the 1944 
during the Spring Committee W eek, _ standards and full details will be 


there are so many meetings sched- f tl hed h 

I can t possibly get to one-_ o of > mem bers anc the me mi ers on the > new 

tenth of iin * ’ To be sur sure, with tee people are so » busy with technical setup. The books \ will not be avail- 4 
a 

the local chapters: of large numbers Sessions and business, able “unti ‘I late December, or the 


of the professional and techies! thi at, they | have little opportunity to “first month or two of next year, 
holding monthly meetings, ‘more than “Hello —how are but in the meantime many of the 
and 1 with civie, school, ‘and other 


2” District meetings | do help i revised ‘Specifications and tests can 
tyr pes of meetings, those affiliated 


getting members better acquainted. be procured in se eparate pamphlet 
A.S.T.M. are bound to have hese local meetings further pro- 

heavy” docket gatherings they vide an opportunity for Society of- 

- might attend, and some which they _ ficers to present to member rs a few 

feel essential to attend. The of the highlights of the Society ace 

question then, of why A.S.T.M., tivities. Nor matter how many de- 


through its local districts, attempts tails Is are published in the Bun LBTIN Headquarters Building 


-Tneetings, at some stage or other 


to schedule local or district mee tings or ‘Final nal Stages 
feel merits ananswer. commend it. “passing week 


irst of all, the Society cannot be Every member, committee mem- 


ah 


has as brought n nearer the time when it 
accused of h: aving many additional — ber, and But masa reader who pos- ean be stated “the Building i is a 
: _meetings, s since the districts by and =, sibly can, is urged to attend the “nally ‘finished,”’ but the | time has not 
large sponsor only two a year— — various meetings which are beingan- ot quite arriv ed. The Board 
usually one in the fall, and another’ nounced elsewhere in this Bota Room ¢ and C Rooms are 
_ in the spring. These meetings have se 4 ~ comple ted and have been used for _ 
_a definite aim in bringing to the local mee tings; in fact the Board of 
members some outstanding | tech- Directors at its ‘sessions on October 
hologist to talk on a subject Doo and 8 made use of the facilities 
directly on A.S.T. in and there “gene ral commenda- 
field of materials. he pe nding tion” on arrangement and 
_Philade Iphia meeting, for example, furnishings. No one stepped 
dealing with industrial waters is not into the Headquarters without ex- 
intended to be a a meeting where the  ¢laiming on the very fine appear 
on ysi The Office M: wnager 


expert on water and water an: aly sis . 


and treatment will get much addi- Items on » Ballet on Rece ptionist are in their places in 

tional ‘information, but everyone Stand ards ‘Approved 
= whether a met civil App 


the front portion of the building, 


the Members’ Room has been com- 
HILE all items referred pleted, and before too long the Exee-_ 
the membership i in the 1946 letter —utive Secretary will be in his front 
of the most recent are, allot the results of which were office.’ There will be left the major 
also how these are solved with mod- canvassed on September have job o of installing -air-condifioning 


erm methods, materials and equip-_ : been approve ed, some few of them equipment which can 1 be done w ith- 


is abel lie ths at the educa- are _ Subject some letter 


Frequently new wl 
LE 
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ti 
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| 
\ , the ducts and piping bee 


umerou 


Indu 


Materials 


the coming of 


fall, the various AS.T.M. District 
f unctioning in indus- 

trial _ centers throughout the coun- 
try renew their activities afte r the 
summer 
members some informa ation ‘on 
meetings that are being dev eloped 


ou: 


Industiol Waters | 
Atomic. 


lull, 7 To give all AS. probably more pressing 


under District aus spices, 


pear below. . The holding, ‘of local 


TM. work, and bring the Society t 
-Jocal members, many of whom can- 
“not attend nationa al meetings. At 
- the same time, these meetings pro- 
an opportunity for the AS.- 
M. officers, particularly the Presi- 
dent and Executive ‘Secretary to 
“meet the me smbers, keep in touch 
with s some of the ideas 


and p problems 


and j joining awe on the pr program ‘will 


“which | arising in = 


are the destinies of AS. 
pwr) 
some of the: notes which 


4 follow” are general this time, it 
should be kept in mind all 
members in the res 

will receive direct mail “notices of 


the gatherings. Howeve er, 


to attend : any of these meetings, in 


ease they are in the locality when 


_ the sessions are bei ‘ing held. During 
the past year it has been fre eque ently 


ase that some of our people tion, he will refer to some of the 


attend local ‘meetings 


At the meeting in 


Memorial Building on Nov ember : being able to modify their proper-_ 


13, the topic to be discussed by Ar- 


thur R. Maupin, Metallurgical Engi- 


ta 
heer, Civilian Production Adminis- 


tration, will be “Materials —Where 
Are The Mr. M: wupin, who for 
‘ ‘Several years was connec ted with 


the War P roduction Board, actively 


October 1946 


respective districts q 


vision, The B. Goodrie Co. 
present a an intriguing _ topic. 
~ “Testing Materials with the Atomic 
Bomb. He bing hi ave inter- 


from newer applications of these mate- 


ow hich have alre eady bee en realized, 


has just returned from 
“extensive trip, and should be in 


_Rubber. 


interesting information to members 


trict | 


rogres ss in Rubbe 
Bomb; “Atomic 


Philadelphia 


While Philadely shia. is planning 
splendid position to present perti- ¢. 2 iis I 


four meetings during the year, two — 
nent facts on the production and dis- * 


are of interest, sine e they 
tribution of materials. There is will he held on 14, and 


January 23, 1947. The first of these 
meetings ( (both will be. held in the 
Lecture Hall of the Franklin Insti-_ 
tute) involves the subject of Indus- 
trial Waters. L. Drew ‘Betz, ac 
6 member of the District, is arranging + 
this “meeting, and will introduce 


o be sponsored in J. 

"November Pitts- 

2, and ~Chi- 

cago, , 1947, President 
Arthur W. Carpe nte pr, Mana iger of 


‘Testing Labor: atories, B. F . Good 


shortages Ww hich | crop. ‘up, seemingly 

here, ‘there, ev verywhere, ‘thus, 

reducing production. and having an 
effect on 


Divi ision, Ww. é€ L Be tz, 
Philadelphia. These two men hi ave 
been giving a series | of te echnical 
lectures throughout the country, 
and with the subje cl of water one of 


Maguire e , Dire ector, Tee chnical 


‘marily from th 
“drinking water this t 

a “ni atural”” for the 


be H. N. . Stevens, who witnessed the 
atomic bomb tests off Bikini. Mr. 


to be a 
Stevens, Coordinater, Research Di- 


District. Messrs. Betz and. Maguire 
will devote the major part of their 
discussions to water impurities, and 
treatment of water for the v various 
industries. here will be shown a 
slides and illustra- 
is planned 


large of 


illustrated with m numerous tions, 


and other material. President Car- Again. 


penter will cover the topic “T rogress be of interest to eve ry engineer, no 


He will discuss the 
matter what his particular branch 
‘The meeting on January 23, 1947, 
will involve gas turbines and re- 
lated equipment, stressing two 
re) 
phases s—first the applications and 
future implications of this develop- — 
ment, accele rated | by war 
: need and secondly, the a of 
the gineer to supply needed ma- 


rials, emphasizing improvements in terials, which in gas. turbines and 
qui ality of American- made rubbers 


to giv concise picture of 
present status of the industry, both : 
with respect to production and the 
utility of the materials. In addi- 


7 such uch equipme nt must operate at ex- 
tremely high temperatures with 
highly concentrated stresses. A.O. 

‘Se shae fer, Distric ‘t Vice-Chairman 

and E xecutive Metallurgical Engi- 

neer, Midy, ale Co., P Phils ade ‘Iphia, is 

of the» program, tw 

outstanding speakers | are 


ited to take 


Louis 
oF The meeting to be he be held unde ie 


and the advantages resulting from 


ties to meet spe yecific proble ‘ms. Mr. 
Carpenter plans to have his talk 
down-to-earth type, which will giv ile 


and those at the meeting, whether 
they be metallurgists, chemists or 
whatever their particular industry 


may 
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to G. L. Oliensis, Chairman; A. w. Brust, ‘Viee- Chairman; and S. Roberts, 
re Secretary, St. L Di 

y, St. Louis istrict Committee. 


wi le repute ition as 


aus Louis District, Dunning has a 
first there: for some time, will fea an interesting s spe: aker and supple- 
Timbe er as an ments his lecture v with models and 
demonstrations. r he 
‘members and committee people 
ma- the New York a rea are urged to 
=x thus increasing» its ‘utility. the meeting et early so that they 
4 a. Markwardt, member of the will be assured of a comfortable seat 


.M. Board of Directors, it an ‘overflow meeting. 
“Assis tant Director, U. “Forest 


3 
Produce ‘ts Laboratory, Madison, Wis. 


| will give this lecture, replete : Wan District 


a world authority the “subject, 
Mr. Markwardt’s talk will be of TIN announced the officers and new mem- 


inte rest to anyone who con- of the various District committees, 
cerned with the materials field. _ information for the We estern New York-— 
This meeting will be a joint « one ces group was not included. Based — 
with the § St. Louis chapter of Ameri- on action by the committee and appoint 
— by the Society President, the new | 
officers and members follow: 
neers, and is scheduled for 8 o’clock 
in the Stockholm the kwire Spencer Steel Div., Colo- 
Pl: aza Hotel, ‘St. Louis. Messrs. rado Fuel & Iron Corp., Buffalo, N.Y. 
Cha airman: T. L. Mayer,* Departme nt 
Oliensis, Director of Re- Technology, Buffalo Public 
searc h, Lloyd . ALF ry Roofing Co., Buffalo, 
“Madison, IIL, and S. B. Roberts, ice-Chairman: ( 


_ Research F ‘oundation, Toronto, Ont. 
District Manager, Robert W. Hunt Canada 


Vice-Chairman: L. V. Foster, * Bausch 
‘} h & Lomb Optical Co., tochester, N. Y. 
Chairman and Secreta wry, ,are loping Secretary: Joseph Gentile, * Pittsburgh 
‘there will be a good attendance of ‘Testing Laboratory, ‘Buffalo, N. 
Socie ty members to greet The followi ing hi ave be been en appointed to 


J. F. Barton, * The Federal Portland 
at Foster, Bausch & Lomb Optical 
Co., Rochester, N. Y.; Jose ph 


Gentile, * Pittsburgh Testing Labora- 
e New York District has been 


tory, Buffalo, N. Y.; L. F. Hoyt,* 
Cher cal and 

=? Dunning ar of 


a's 


ay 


Wuite the August BULLE- 


if 
 Depertinent Lambert, Inc., Buffalo, N. Y.; 


‘Physics, ‘Columbia University, New Merrill,* American 


York, an outstanding authority 
physics, to give his lecture 

on atomic ene rgy including results 

recent test investigations. Thi 

- meeting is to be held in Room 501 

of Enginee ring Societies | Build- 

*@ ing, 29 W. Thirty-ninth St., at 7 Rll 

o'clock on December 12 2. Members 

of other societies will be to 

attend this meeting and a capacity 


> 
-audien idience i is rofessor 


Alden 
Buf- 


= 


February 


Society. Suitable blanks 


Dye Corp., 
W. H. Lutz, Pratt & 


‘man Kodak C ‘o., Rochester. N, 
and H. G. Swan,* Gould Coupler 
Works, Sy ‘mington-Gould Corp., 


* palates new appointment, or new election 


PP 
in case of officers. 


Offers Papers for 1 947 


on Papers and Publica. 


tions will meet early in February — 
consider the papers to be 


lished by the ‘Society i in 1947 and 
to develop the | program of the 1947 


Annual Meeting to be held in 
antic City, N. J. June 16-20 
those who have mind offering 
papers for pres ent: ation: at the An- 
ul Meeting and publica ition by the 
Society should send these offers 
‘Society Headquarters no later than 


by summary which should make 
clear the inte ended s scope of the paper 
and indicate fe: atures - the at, in the 


opinion: of the author, ‘will justify 


its inclusion the Annual Meeting 
program: ‘and publication by the 
blanks to be used. 
in transmitting the desired informa-— 
be sent promptly on request. 
_Teehnical papers 2 are preprinted 
distributed. the members 


throughout the year as. they 


avail: ible. In other words, manu- 


seripts th: at are available early need 

not be he ld for printing just prior to - 

urged that all m: inuseripts be sub-— 

mitted as early as possible for 
- prompt d distribution to the members. ' 
i here is one pc point which might 

we ell be kept in mind—the 


mittee | does not judge t the contribu- 
tion on the basis of length or com- 
preby shensiveness of the paper. Are 
of A. S.T.M. 
AS’ will indicate that 
al numbe r of pertinent and Limportant 


contributions are e short, or relative rely 
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n Transformer Oil Questionnaire Reprints ow, sidered a& se rious pro lem chie y 


report whic ‘appears the 1945 operated below full- ‘lo capac “ity in 
THe results” A. M. . Procee dings V ol. 45, order to hol oil ul tempe atures be 


ques stionnaire on tests of transformer. 302. his report has recently | een values which would result in r apid 
oil in service have been compiled by issued in reprint form. | - deterioration of the oil. a he main — 


Subcommittee IV on Liquid Insula- The significance was at- in limiting the load which 

tion, of Committee D-9 on Elec ‘trica tached to which tests were mailie transformer can withstand is not the 
Insulating Materials. The question- havi ing importance. Briefly sum- transformer itself or any part of its 
naire was sent to 92 utility com- | marized, all of the 67 “companies si solid insulation but rather the liquid 
panies in the United States includ- the test for dielectric strength insulation. W present-d -day 
| ing a represente ative numbe T of the as one that is alw ays made; 58 com- . lopments of more and more heat~_ 
larger utilities. The main purpose eof panies listed neutralization number; resistant and chemically stable forms 
the questionnaire was to estab lis 38 noted the color test and visual of solid insulation the limiting fea- 
_ what tests are regularly made by the inspec tion for sludge or sediment: e ture of the oil is still further exag- 


various companies as criteria of ser- 22 regularly make the power factor _gerated. d. Thus, the gener al con-— 


viceability transformer oils in test; 4 use the steam emulsion test, lusion is reached that at an urgent 
servic ice, ‘and the ranking these and 4 interfacial tension. demand exists at present for a liquid 


tests according to their ative Es specially emphasized was the _insul: ition which would be stable : at 


portance. The data and informa- question, sludging: of trans- relatively high temper: atures, 
tion rec ceived from the 67 companies _ former oil : a very serious pr oblem ar Reprints ts of the complete report of — 

who answere the questionnaire have today general consensus this oil questionnaire are now avail- 


ho ans ni 
been analyz zed and are publis shed in ated that sludging is not con- able Society “Headquarters | at 


D-3 completed and Ww ould be sults of the tests on the first of these 
Gaseous F uels “meeting in by the committee prior to the next samples have recently pub-— 
City, N October in Febru: he project 7 lished by the Ni ition: al Bureau of 
~The available at on determination of specific grav- «Sts andards in the Journal of Research 

: its. meeting reprint copies of the ity and density of gaseous | fuels has for March, 1946, as Research i) Paper ae 
comprehensive Tentative Method of | been completed and the results of 04 “entitled Ani alysis 
Test for Calorifie Value of Gaseous the extensive tests made at t the 
7 Fuels by the W ‘ate r-Flow Calorime- Nation: al Bureau of Standards are. 
ter (D » 900-46 T) which had bee ne € xpected to be published in the near Cooper ating with . nace American 
4 aece pted as tentative by the Society future j in the Journal of Research i is- Society for i Testing ) M: ateris als” by 

eptember 9 through the sue by the Bureau. M: artin She phe rd. 
ministrative Committee on ‘Stand- subject of ater vapor con- The “reproducibility, of the ‘most 
ards, he his is the firs st A.S.T.M. tent of gaseous fuels has been under import: int ne w instrum ent for gas | 
method prepared by Committee active study by one of the. subcom- analysis, namely, the mass spe 
D-3 and represents quite an impor-— -mittees. . At the mee ting re sults eter , is now being investigated by 


tant contribution. The test proce- presented covering an investi- means of AS S.T.M. tandard sam- 


= 


dure is described in complete detail gation of a water v: detector, ples. This program was, initiated 
pages) including . ‘a number ‘of the principle of operation of which before the close of the war by co- 

tables of of data used calculating ‘is based on a change in conductivity operation with the Rub es 
calorific vs value, ofa film of phosphoric acid | as program. 

poy A new method of s sampling lique- z= fected by the absorption of moisture. 

tied petrol eum gases was approved The results were found to be fairly site re nt types of mass etrom-— 
for submission to letter ballot of the satis sfactory gaseous amples 


yses. 

s encount 
ety in “1947 as a tenta itive me certain of the other methods. “the tests made by other | 
was reporte th: at me thods studies will be continued. laboratories, the data will be cross- 
are in preparation covering proce-— A detailed report was s presented — checked with re esults obtained by | 


dures for the sampling, of mi inufac- to the committee on the very active conventional chemical 


tured gas and natural gas. project covering the complete ana aly- methods, _ Results Teporte¢ 
also reported that a draft of a Pro- sis or composition of gaseous fue 
posed Method of Measurement oi The results of cooperative tests by 


ici laborator yo meters had been standard samples « of g gases ha ave been tentative method for gas an: alysis. 
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Gaseous Samples covering the use 30 different laboratories on serious cons at 
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Projects 


Notes on Some D” Committee Activities” 


HE material be- est for Aromatics in Mixtures with Investigation: of ‘methods of test for 


low is a of an e and Paraffin by § Silica Gel Ad- deter rmination of ignitibility. of coal and 


article the August BULLETIN in- Sorption, which has been published as in- coke is being continued. 7 he 
tended to convey an idea of the formation. new Tentative Method | of 3 ardization of a test method prese 


Ole fins and Aromatics in Petro-— difficult problem. work has been | 
-leum Distillates, from arevision done but no method has been 


large amount of standardization 


w Ww 
ork hich is either under way of Emergency. Method S-45a, was also that: ean be considered as satisfactory 


in the planning: stage in the su ibmi ritted as te nt ative. This committee ation as itive. The experi- 


Ss Q 7 
M. technical committees, expects to submit shortly for publication mental work is still in the research stage, 


The August. BULLE TIN cover ed the new me thods for olefin and saturation by Subcommittee on ‘Sampling 


; 
A” and committees, ‘the “C’’ — chemical means, density test by the Fineness Test o of -Pulverized was 
“group, also the “yy? pycnometer, freezing point for purity, recently organised and delegated to Te 
committees which and _ Spectrometer methods of analysis the present Stand lard Method of. 
with nonme ‘tallic nonstructional ma- _using ultraviolet and infrared | equipment. and Fineness Test of Powdered 


‘teria als. Mote some of the other: At its June meeting Committee D Coal 197 The nt nee 


received reports f sube ttees 
covering the sts itus of cooperative work 
on the following subjects congealing 
tremendous amount of paraffin ‘wax, color, sulfur, inor- will cooper: ate with 
activity. - elements in lubricants, neutr: aliza- code committee of the A.S.M. 
tion number and saponification, petroleum Work on a revis sion of the Tentative 
-sulfon: ates, nome nelature. TISCOS ‘of Drop ) Shatter er T est. “fo rc 
Petroleum Products est for Coal 
subcommittee reported ‘hat work 440) is under way. At present, the 
being underts iken on a method of test for scope of the method recommends using 
Products ond has ing rates of shea r to 2 by 3-in. size coal as the standard size for 
lated a broad program of work following the increased use of ade litives of various ‘testing relative friability of | different 
three meetings | held during the year in types and the poss sible introduction of © bs coals. E Expe rience has s hown that this 
} January, March, and June. the nthetic oils. 


4 


may give anoma' jusresults withsomecoals. 
Spring Meeting the organization of a Anothe r subcommittee is collecting 
technical committee on light hydrocarbons pertaining to the degree of accuracy 
completed : and is now that may be expected in sampling coals 
_ process of organization two new technical — = Committee D-5 has also initiated plans by the eae given in the Method of 
5 committees; one on aviati ation fi fuels and “for a very active program of work Sampling Coals Ace ording to Ash Content 
the « other cutting oils. An organiza-— evidenced from the following: summiiy of (D 492) (adoptior. as stand: rd this 
tion meeting of the new technical com-— 4. The accuracy specification states that the 
mi ittee : on aviation fuels will be held early The Subcommittee on Nomenc lature : sampling procedure i is ; designed for an ac- 
technical and Definitions has unde r conside ration curacy such that if a large number of 
‘samples were taken from a single lot of 
is e expec ted hold a a “inheret ‘coal, the test results in 95 « ut of 100 cases: 
m neeting of this technical committee during moisture,” and “free moisture. “Cok- would fall within plus or minus 10 per 
the annual meeting, of the A.P. [. in Chi- _ ing” "and * * ‘caking” have been used. more cent of the average ash content of these 
eago during the week of November or less sy monymously but: often they samples. ‘This’ accuracy specific; ation 
The technical committee on turbine "intended to imply different characteris- based largely on the experience of engi- 
been extremely active during the ties so the terms require’ clarification, a and chemists with extensive knowl-- 


year and expects to present: shortly arly 
oe recommendations for handling turbine coal carbonization and coal combustion. : ‘amount of data is available for statistical — 
oils containing rust preventives and The different fo rms of moisture in coal "studies, and it would b be very desirable to 
oxidants. Another section of this tech- are import: ant in affecting carbonization continue coal sampling experiments. “Due 
“nical committee under a _ Properties and nt during col =. the expense and labor involved in 
proposed tentative “method of tes for weather when  freez ing affects handling _ experi 


oxidation resistance of turbine oils. properties of coal. tain just how much can be ac complished 

The Subcommittee on Sampling 


ye for us e connection edge ‘of coa al ‘sampling. Only. a limited 


mental coal sampling, it ‘js uncer- 
The Su} committee on Pulverizing C in the immediate future. 
Gaging has been” reorganized ‘and its” "acteristics of Coal will” investig: ate a The committee has under consid 
work will now be carried on by the fol- method for determination of particle tion a proposal to recommend for pub: 
lowing new ‘sections: Sampling Pro- size _by of re resistance to air flow. lication as tentative the P Proposed Method 
cedure, (2) Measuring Apparatus 4 The method under consideration n is simple Test for Plastic Prope: rties of Coal by 
Calibration, (3) Temperature Measure- and rapid. If satisfactory it will shorten ‘the Gieseler Type Plastometer, pub- 
ments, (4) Units of Measurements and considerably the procedure of es ‘timat ing lished for information i in the Appendix to 
Correction Tables, (5) Tank Calibration, ‘particle size which : at present is is limited ‘the 1943 Annus ual Report of Committee 
and (6) Sampling. = to sieving methods which are prescribed -D-5. Before action is taken, a ‘subeom- 
The Subcommittee on Hydrocarbon in the tentative stand: ards 0 on methods for “mittee will conduct cooperative tests to 
Types continues extremely active and determination of pulve rizing characteris- how closely different 


completed this year a Proposed Method of tics of ¢ tories can check on the sames: 
- 
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Detergents 
proje cts W h, w  com- 
pleted, will result in seve eral important 


. additions to its pre sent group of stand- 


“ards. Several of the more important product. 


n its current rogram are briefly 
¥ 
Section on Methods for Chemics al 


— tion of such detergents, has outlined a 
program in whic h it will seek the aid of 
manufacture ‘rs of sue h produc ts. The 
‘nature of these detergents is so diversified 
“that “no single set of methods has be en 
a found which is applicable to : all of them. 
The section hopes to classify them and 
develop methods for each of the sey 

Sections on Methods of Chemical 
Analysis and pecifications of Speci: al 
‘te rgents are preparing specific ations 
methods of test for Borax 
 tetraborate) and sodium bicarbonate. It 
was deemed inadvisable to write aii 
cations and methods for potassium hy- 
potassium carbonate, and sodium 

Py -orthosilic ate at this time, hence, this work 

The ‘Section on Metal Cleaning 
‘ gents has written methods for the chemical — 


Section 4 concerned with the classi- 


is 


g tires w ith 


REASING intere st i in 4 by 
so- -calle d “conductive” rubber, tive sidew ar 
which, in contrast to the: During the w “war, condu » rub- 
usual type of rubber is a conductor ber was used belting, 
electricity, and i is truck tires, shoe soles, and many 
widespread | usage, particularly in other items in munition plants and 
contrib 
t 


-automotiv e and related applica- ntr ted tow: ard the he low 
tions, has led Technical Committee accident re rate in munitior 

A which functi ions under the spon- tion. 
sors hip of the S.A.E. and AS.T. M. re recently, conductive rubber 
to organize a new ; committee on this has been used directly as a a heating | 
‘materi: lS. R. Doner, r, Manhs site: element. Some applications | are 

Rubber Mfg. Division of Raybestos- _—_eliminators on the le: ading edge of 

Manhattan, Inc., is the chairman of aire raft propelle rs, hes ating pad ads, 
the group which i is functioning under 


in 


even baby chick brooders. 
-Conduetivity in rubber com 
pound is 3; probably see ured by : actual 
contact of the earbon bl: ack parti- 
cles. Ha con ductive rubber strip is 
stretched its” conductivity is” is 
duced, if compressed its conduc- 
tivity is increased. Within limits, 
_ the better the milling process to a 
perse the carbon bl: ack and other 
materials, the better the physical 
properties; but with electrical con-- 


fieation and. specifications of rubber 
compounds. Technical Committee 
s part of A. S. -T.M. Technical 

D-1l Rubber ‘and 
In the late 30’s found ths at 
_ compounding acetylene black 
into rubber, a soft rubber could be 
made to conduct an electric current: 
‘still retain: the other normal 


the 


| 
analysis of such compounds and has characteristics such as ten- rubber more the 


considerable work on performance tests 


for them. A program of cooperative test-_ 
_ ing has been formul: ited which, it is hoped, : 4 dace e channel-type 


will make it - possible to standardize one 
tests for the evaluation of these’ 


Conductive rubber r has 
many applications i in industry 


Prob: the most importar ant item on 
the program of Committee D- 12 is the 
_ development of a method or ‘methods for 
the. evalu: ition of detergency. While this 
problem is of the utmost importance in 
_ industry it is at the same time the most 


vexatious. It has been worked on 


Various and for ‘many 
by the authors. — None of these, however, 
has won acce ~ptance by “either the’ tex- 
tile or detergent industries. _ During the 
past few years several of these procedures 
“made the subje ct of cooperative 
tests. the committee | and, 
seemed to offer promise, ‘the committee | 
not come to any agreement 
cerning them largely because many of 
dem: anded too gre eat a degree of 


e ‘committee. has formed r 
a new Section on Methods of Physical — 
_ Testing and it is believed this program will 


_ develop one or more tentative methods for 
eva uation of detergency within the 


1946 = 


while some 


sile strength, elongation, and hard- 
" ness. In. recent years many con- 
carbon 

also been dev eloped which are 

extensively by the rubber i 


ous factors make it difficult to de- 

velop exact ele ctries al conductive , 

specifications. How ever, it has 
bee n found that w hen a rubber com- 


found | 
possess ses enough 


as 

means tivity to cause a 2-w. neon bulb to 

charges. he use electric: ally glow when a 110-v. current is passed 

conductive rubber ab elevator, through it, the rubber is sufficiently 

transmission, and conv eyor belts” conductive to eliminate or dissipate 

aids in eliminating fire and explosion _ static electricity when such a com- 

hazards. The soft rubber nozzle— pound is: is used | in transmission and 

used many nany gasoline dispensing or. belts, matting, sand blast 

‘pumps a at filling stations toeliminate hose, tires,ete. 

the possibility of a static spark is” In anticipation of 


use, the new committee has 


bus passengers might formed to study means of deter- 
mining the conductivity or resis- 


rubbe er 


ng intensity whe n | boarding 
bus immediately | after it had 
stopped. This condition has been 


commerci sially y practical. 
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Nov 3, in the ballroom: 


Institute’s ‘meeting at Chi- 
in -mid- Nov ember is a Forum 


on Diesel Fue Is to be eld at 10 The. ‘rican 
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Engineers, 
D Diesel Engine 
Manufacturers Associ ation, the Gulf 
Coast Refiners Association, the 
tional Petroleum Associ: ition, the 
Society of Automotive Engineers ers 
the W estern Pe troleum Refine 
Association. 
forum, according to Chair-_ 
man E. V. Isom, Sinelair Re fining 
Co., will explore both "present and 
future operation of Diesel -equip- 
ment andl the situation obtaining i in 
distillate fuels by geographic 
he forum will be under the 
dire ction of Technical 
Diesel Fuels of A.S.T. 


‘om- 


mittee D- 2 on Petroleum ites. 


he p progr: am 


on Dieser Fu 

"MORNING 


Ww. Isom, Vi ice-P reside nt, 


Chairman: 
A 


. Post War Military Tr ends— Colo-— 
1G. H. _ Vogel, “Army-Navy 


4 
Diesel Fuel in Railroad Opera- 


Purchasing nt, Atchison, 


Topeka and Santa Fe Railway 


. Diesel Power in Bus Operation— 
‘Ward, Chief Engineer r. 4 
i Third Av enue Transit Sy stem, | 


Diesel Horsepower vs. 

Diesel Fuel Supply—Robert H. 

Jr., Vice-President, Fair 
banks, & Company 


Adjournment for Lunch 


, Seere-_ 4 
ester Parole Refin- 


‘National Petroleum Association 
illate Fue est Coast—A. 
Marshall, Shell Oil Company 


Vul. 


will held on | Friday y ever 


Nove mber 1. 


Bingham 
‘Society ¢ 
Rheo ogy 


of 


n to the late Dr. E. C. Bing- 
will be held at the Annual 
Meeting of the Society of Rheology 7 

on November 1 1 and 2 at the Hotel 
Pennsyly: ania in New York, N 
The symposium, will honor the 

memory of Dr. Binghs am, an author-— 

ity y and pioneer in the se science of | 

7 rheology and one of the founders of 


the Rheology. ‘Society. This s 


-posium will be of. ‘conside rable in- 


te to membe Ts of A.S.T. M. since 


the technical papers comprising the 


_ sympos sium will cover the entire fiel 1 


of rhe ology and will bring up to date 
the develo] ments that have e taken 


the Sy on C 
sistency s spons cored in 1937 by the 
ART, M. through T Technical C ‘om- 
mittee of Committee -1 
Methods Testing. Dr. ‘Bingham 


ice sinee 


was: chairman of ite ‘chnical 


committee for twe nty years prior to 
_ his death in November, 1 1945, 
“symposium papers w ill 
presented in three sessions; two on 
‘riday, Nov embe rl, ¢ and one on 
Saturd: ay, November the 
opening session W. 
_weiler, Chairman of Committee E- 
will present a paper entitled “E. C 
Binghs um and the ASS 
Appree ciation,” in which he w ‘ill pay 
tribute to P -rofessor Bingham and 
view briefly his 1 many activities sand 
contributions in this field of 
‘or r during his affilis ation with 


uF 
sail in the er? technical 


flow hich pressures, tom 
perature ‘and high concentration 


ology” as tars, “pitches, 
lubricants, paints, va arnishes, lac- 
 quers, printing inks, “rubbers and 


a glasses, viscometers and viscosity 
standards. 


and also a social meeting which 


a 


BULLETI 


TM— 


Members of the Society are cordi- 
invited to attend this 


— 


Tow 


National Bureau of 

is now — another tour 


this service should promptly address their 
requests to the Cement Reference L: bora. 
tory, National Bureau of Stand: ards, Wash- 
ington 25, D. C. This inspection se rvice 
at present quite close ly confined to the 
“appar: itus and methods employed in the 
standard physical tests of hydr: aulic 
pment, a and does not ine te test- 
The Cement Reference Li aboratory is 
jointly sponsore ed by the Bureau and Com- 
mittee C-1 on Cement for the purpose of 
aiding and promoting uniformity and 
general improveme ent ‘in cement testing 
Through the close cooper ation given the — 
it is apparent i its work has” | 
heen n very favor ibly received 


L aboratory, 
and unques- 

tionably has been benefici: al from the 

ste andpoint: of all interest sts concerned, 
Seve eral extensive tours have made by 

_ representatives of the laboratory 


4 


ecutive Secretary 
Meeting 
of the National Institute of Governme 
"Purchasing, held in Chicago in \ugust, 
-AS.T.M. Executive Secretary arwick 
spoke on “The Importance of Standards x 
and Specifications i in Gov ernmental Buy- 
his talk: being give en on August 21, 
After re viewing the various definitions of 
a spe ification and cove ring the advan- 
* tages of spec ifications i in n buy ing, he referred 
to some of the distinctive differences be- 
tween industrial and gove rnmental buying 
practic es and objectives. He pointed out 


that the value of of pure hase specifications is 


~ enhaneed v when standardized requirements 


_are available and understood by the buyer 


specications simils ar in as many 
He Teferred to ‘the 


its partes Council which 
is aimed to establish a closer re ‘lationship 
between industry and technical societies 
the one hand, and F.S.B. on the 


He disc anned the great opportunity for 


constructive work which faces the Na- 
tional Institute of Governmental 
chasing» in assisting specification- _writing 
bodies to inte rpret cle clearly the viewpoints 
of Government buyers, and stated that gl 
N.I. G. through its Committee on 


Standards’ Tests could indicate 
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d st stands ards specitics rations. 
concluded: “ ‘Accordingly AS.T.M. 
rely we le ome s the N. G. P. as repre-— 
senting an imp portant group » of buyers, an 

Jooks forward to its he ‘Ip ‘in developing 
stand and specifications of ‘greatest 
value to the gover rernmental buy ‘You 
may be sure of de sire ot ASS. T. M. 


“Replica of Quenched, Tempered and 
Etched Steel, Showing Tempered Marten- _ 
site 
tron _microsc ope group, in the F ifth 
AS T. M. hotogr: _ Exhibit, 


© Co. 


“Water Determinetion of Saponifiable 
Substances by Ether Extraction in Acid 
Solution” 
Honorable mention, ssional, 
the Fifth A.S.T.M. Photographic Exhibit, 
by Alfred Wat 


Fire Prevention Week Has Come a. 1 


thousand dollars 
of valuable property is being burned up in — 
the U nited States | ev ery ‘minute of the day 
at the present unprece dented rate 
burning, according the National Fire 
Protection Association. Fire Pre pve nition 
Week, se et by proclamation of the P resi- 
dent of the United States and Gowran 
Gene; ral of Can: nada, Was t the wee eek of 
tober 6 to 12. = According to the NFPA, _ 
sponsors of Fire Prevention Week, 
le I e U ‘nite id Sts ates for the 12 
month period ending June 30, 1946, were 
for pre vious” twelve-month. period. 
‘ire Prevention Week this year marked 
the seventy -fifth anniversary of the Great — 
Chicago Fire of 
This year, 1946, also is the One-Hun- 
dredth Anniversary of the founding of the 
NF PA A. T he Associat ion ii is interested i ina 


number of phas ises of A. 8.T. M. and 


Important, But Interesting 
new Headquarters lo- 


cation is such that transmission of tele-— 
grams is expedited if they can be ‘phoned | 
in. P 4 we are now as accustomed 


LETIN goes like this: “A” a8 in Adam 
‘S” as in Sugar ‘ By: as in Thomas “M” a al 
in M: ary at a mile a 


46 October 1946 ': 


Engineerin Societies Council of ne very m ‘tl AS.A. Year Book 


New ork Organized few years, hardening and harden 
ability, are the subject of two chapters THe: American Standards 


‘Tuere | has totaling about 10 pages. Some of the "Association has publishe its 1945- 1946 


rece ntly an E ngineering | special characteristics of steel and general Year Book. This is, the first Ye ear Book 


7 
s Council of N New ‘York, characteristics st andard grades published by the Association | since 1938, 


iven, the latter in cluding extensive lists It, therefore, contains much new materi 
which is fundamentally Inter including extensive lis 


th of the E ngineering Soc ieties 
Committee War ar Production, 


applications of the various grades. value to engineers, exec utives, and 

In relation to describing or specifying stude mts. 

steel the fc ollowing comments in the open- book give inform: ition 


ing chapter are significant: office rs and members of the Board of Dj. 


‘For many years it has be en th custom — ‘other policy-forming committees | 


4 


7 _ ters of Ww hie h are located in Metro- 7 Rerscnratg an St: andards 4 Association, 


-politan New York, its purpose is to 
promote unification to greater "pronounced than in the field of carbon 


steel, because alloy steels may contain 
of the "engineering many more Ww hie h affect the org: anization and how st: and: ards are de. 
anc cooperate in any way POSEIDIC usefulness than do carbon steels. 
projects of member bodies. “The original reason for describing steel The center of the is dev. voted 
The ew York District of A. 8.- - ‘in this fashion was an attempt to define listing of approved American Stand- 
quality and secure reproducibility of re- 
sults. In the early days of steel technol-| ards and projects under development 
Myron Park Davis, “Otis our knowledge of the effects of the together with the scopes of these projects 
levator AS.T.M. elements on the mechanical prop- names of officers and me mbe rs of 


erties of steel was much more imperfect. oa 
ie net t ttees 
‘Chairma an. Mr. Davis, ‘the. Was than it is today. It was thought that any -*tive technical committees. 


cretary of the W PB group, is” two heats of steel, the compositions of Those may ‘copies of 
limits, the Year Book free of charge by writi 
serving the new coune il i in a simil: oo which fell within the same chemical lim: >. © ' Bo ge ng 
af would perform in the same manner. _ to the American Stand: rds: Association at 
Hiers, Nation: ay, we know that that is not 
_—selection of raw materials, melting prac- og 
tice, deoxidation pr: ictice, discard and 
surface conditioning practices, to name 
a few major variables, have profound 
effects not only on the mechanical proper-_ Metallursy of 
properties of ‘personality’ or behavior w book by 
The Met allursy of Quality “Steels oy erations as forging, machining and 
THe order to the true "Director, Steel Founders’ 

foweword to this new book by Charles ing of steel quality, therefore, one must: ica, 4, in the words of the tha as not 
Par ker, Secrets ary, General Technical first. consider carefully the job which prepared solely for hs technical man 
Committee, Amerie: and Steel Steel has to do rather than simply in the steel casting industry.” One of the 
list of chemical composition limits. The 

nstitute, will arouse immediate sympa- chemical composition is, of course, impor- country’s outstanding ‘authorities in this 

“ thetic understanding among large numbers _ tant. but, as will be shown, it is possible to __ field, one who has contributed a great deal _ 
of individuals w ho have been plagued by produce steels of widely varying qualities — ta ‘the important place occupied d by the 
somewhat the same situation. ¥ Tt is sts ated | with exactly the same chemical composi-  AS.TLM. st andards and technical work, 

“This book is th ‘ tion production limits because of our 
_ ’ “This book is the outcome of several years _ ability to vary the interior physical condi- I r. Briggs has devoted intensive effort an 
a of answerii ering questions, by telephone and ; “tion of the steel and because the arrange- mue the time in mis aking t the publication of 
_ by correspondence, posed by all sorts of ‘ment of the atoms of which the steel is interest not only to the technical man in 
persons from operating xecutives to se thool — composed plays a part at least as impor- 


e cs s indt stry but to others by 
tant as the quantity of the different atoms the castings indus 


boys in 1 knee pants.” We are reminded of ~provi iding wealth of information 

one query from a serious gentleman who ita that could be understood readily by 
wedted to know “all about the Vv various Copies: of the public ‘ation. aggregating operating men and other workers in the 


kinds of steel and all about in 254 pages, with 163 figures, are available | indus try-—by des signing e ngineers and met- 


mue h info ihe setup of 


4 


which steel is used. the publishers, | Reinhold Publishing allurgists of other” industries, and by 
Parker points out that his book is Corp. , 330 W. 42nc treet, or those who must purchase castings. 


designed as a ‘substitute for more ce. - In his preview, Dr. Briggs points out 

lengthy works but is intended rather as an’ th at “the point of view taken in this book 


introduction to some of the ex cellent texts is one of tec chnical control of all manufac- 

which ar are available. . One s should ‘expect Standards turing operations for the, produc tion of 

n-to-earth”’ a se ussion of many of steel castings. The quality control of a 


topics covered, and that is what is INTERE ESTING, clever erly product cannot be properly: formulated 
en. Following a discussion of the gen- illustrated brochure has been: issued by the without a thorough understanding of the 
eral nature of steel, the relation of | steel American Standards Association entitled technical problems encounte red. —Itisthe 
“qui ality to manufacturing methods, chemi-_ Voluntary ‘Standards.’ > This i is designed sincere hope of the is | 
composition and rolling give information about the work of the the that inder- 
and i in gene ral to give a better ap- standing.” 
of the importance e of standards The boo ke covers some 642 p pag 
what they mean to various groups. ae 334 well-selected figures giving pel- 
points, heat treatment, and effects of alloy Copies can he obtained from the A. S.A. information in r 


ing and incidental elements are esa “Office, 70 East 45th St. , New ‘York 17, able form, and there are sc 
7 
_ trenchantly, and two topies which have YN. ds ata. Dr. Briggs has chosen wis 
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“dude a at the end d of most of the chapters an al... Journal of Rese rch be Th 
extensive bibliog raphy; the chapter on nsulation ratings for 
and P roperties”” notes GINNING with t the July, partitions ai and floors TRESS 
M6, the Journal of Research of the 
Steel has 48. list of chapter is issue in ratings of more than 500 floor, partition, 
and approximate number of typographic style and size. older, wall constructions, representing ma- 
ach will give some idea of smaller page size, which is now so ar sonry, wood , and metal types. 22 tables’ 
to many A.S.T.M. members, is replaced _ and sound-insulation ratings in 13 tables, 
unde r the general headings masonry walls; 
-wood-stud, steel-stud, and solid’ plaster 
pages that used by n mi any technical | maga- partitions; and wood-or-steel-joist, con- 
Basic Practice for the Pro-— zines and Journ: als, and is the same as the steel-plate floors. The fire- 
duction of Steel for Steel Technical News Bulletin. The resistance ratings are based in general on 
Castings..... tests made in the Bureau's Fire Resistance 
‘Acid Pr ~actice for the Produc. echnica pi upers | are being set in a dou ‘Se ction, according to the Standard 
tion of Steel for Steel column format with I: irger type. ations for Fire Tests of Buik ling 
This issue begins the 37th struction and Materials (A.S. T. M.,C 1 
ases, _Deoxid ation, of this periodical which is aimed to A.S.A. No. A2.1-1942) _ some, how- 
ever, were made by Underwriters Labora-— 
5 “cov er fundamental researches carried out Sores and at the Ohio State University. 
lp > _ inthe the I: aboratories of the Bureau, with each The sound-insulation tests were made in 
issue ¢ covering new developments in science the Bureau’s Sound Section by methods 
technology. “Subscriptions can described in Building Materials and 
ei Structures Report BMS17, and supple- 


Superintendent of Documents, “ment, “Sound Tnsuls ation of Wall and 
Solid U. 8. Gov ernment Printing Office, the Construction.”. 


sti ate. 16 “annus al charge being $3.56 50 for the U nited ‘The circular on Fiameproofing of Tex- 
22 ‘States, anada, Cuba, Mexico, ‘New tiles includes a review of the principles of 
ndk 1, and t flameprodfing, a brief history of researches, 
countries, and formulas for various processes. An 
outline of testing methods and require- 
Cores, and Ww 4 ments for the treated materi are also 
XIII Cleaning, Chipping, and » For the treated or 


Grinding of Steel Castings 44 —_— on Proving. fn Re: Resistance, urning materials a flame test with the 


fat tical t tlined. A 
fabric in vertical position is outlinec s 
Sound proofing of vertical flame tests are not suitableforcom- 
a W elding of Steel paring the rates of burning of untreated 
VI Inspection and Pr roperties . 27 circulars | fabrics, a method for de termining the 


ANS _of burning in horizontal position is also de- 
the} National Bureau of Stand: ards, Wash- 
leading technical men cooperates  seribed. Wool, weighted silk, and nylon 


ington, D. C., cover several subjects which show little flame spread in this test. 
with ‘Dr. Briggs in preparing this book 
7 iz <aew are of interest to a large number of A. S.- 7 ton and rayon textiles in the usual weaves © 


pages 
covel erage of a large number of topics. 
an increased size which is more in fine’ 


XI Heat- T reatment and Metal- a 


thus prov iding a thoroughly “comprehen-— M. members technical people. will burn at rates from 3 to 25 in. per min, 


) and thin nets and pyroxylin-coated fab- 
These relate to Proving Rings for Cali- rics at greater rates. 


= brating Testing Machines; Fire Resis stance A few types of fine-napped rayon and 
Sound-Insulation Ratings: for W alls, cotton goods will burn at rates in the 


Partitions ¢ and Floors; and Flame woudl range 100 to 400 in. per min. Garments — 
_Inc., 330 West 42nd Street, New York 18, of textiles with such rapid of 
N. can | aine be ourning represent a serious potentia 1AZ= 
and ean the ing rings, Circular C454, points out: ard, as evidenced by deaths and burns 
‘Tisher at $6.50 per copy. sulting from their use. However, many 
HT = The proving ring is a ‘a portable devi icefor textiles with nap of shorter or coarser : 


7 _ sive and broad point of view. 

| This publica ation is one in the Metallurgy 
and Metallurgical Engineering | Series is- 
sued by the McGraw-Hill Book Company, 


Textiles. The announcement on prov-— 


alibrating testing machines. It can be> fibers present no unusual hazard in this — 


calibrated and transported conveniently to respect. The method outlined in the 


iene the testing machine for measuring the cul: ar is on to differentiate dialect n 


Flo forces apphed by the machine. prov- 
letin on ow i aracteristi of ing ring is essentially an elastic ring of 


heat-treated alloy steel to which forces 


may be applied along a diameter. The 
National Lubricating change in diameter caused by the force 
Grease Institute has just. issued a new measured by a screw micrometer. Proving — 
Technical Bulletin “entitled ‘De termina- rings with capacities from a few hundred 
ounds to 300,000 pounds, which are bein 
of the Flow Characteristics of Lubri- pe 


OUR spectrographic stand-— 
cating Greases.” This Technical Bulle- saree means for calibrating testing m a ard samples of aluminum alloys are now 
tin covers in detail the development of a— chines up to about 2 ,000, 000 pounds capa- available from the National Bureau of i 
pressure-v iscosimeter suited deter- city. Standards. The st: andards, prepared 


The circular describes | the prov ing ring, eer 
mining the apparent viscosities of lubri-— its calibration, and use, and ~ res a speci- with the cooperation of the Aluminum 


cating greases over a considerable range of _ fication for proving rings. A discussion of - Company of America, are in the form of 


rates the errors which may arise from unusual disks 2} in. in diameter and in. thick. 


The viscosimeter instrument and its conditions of use is also included. The The identifications | and compositions 0 


results given indicate that the errors of the 
method of ope operation are described and proving ring are small compared to the the alloys follows. 


additional chapters in “the Bulletin deal generally recognized tolerance of 1 ‘per standards may be obtained 
with the significance and application of cent for testing machines. 

grease viscosity data. 

Copies of the N.L.G. L Bulletin may >be N 

Cu, Mg, | 8i, Ni, 

National abeicating Institute, Wrought alloy 148° 


Wrought alloy 248 
1116 Land Bank Bldg., Kansas City, Wrought alloy 618 


Mo., at $1.00 00 each. 604. Casting alloy 142 
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AMERICAN INSTITUTE ¢ oF ST 


yette St. New York 12, N. y 
eight-page folder devoted to 
Mie rometers, forme erly 


A new. 

manuf: uw ‘tured 


> 

. THompPpson, National of 
tand: ards, on the Administrative Committee 
n Ultimate C onsumer Goods. 


K. Nason, Monsanto C hemic ral Co. 


 Tron—Annual C onvention October 28, ‘cusses Se rr’s mic rms turing — the \dministrative Committee on Pape 
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Coronado, Calif. 
SEVENTH ANNUAL Warer CONFERENCE— 
October 28, 29, 30, Hotel William Penn, ie 
Pittsburgh, Pa. (ES.W.Pa.) 
Soctety or AvTOMOTIVE ENGINEERS 
a Fuels and Lubricants Meeting, 
November 7-8, Mayo Hotel, Tulsa, Okla. 
MERICAN Perroterm IN STITUTE—Twenty- > 
Annual Meeting, November 11-14, 
Stevens Hotel, Chicago, 
AMERICAN WELDING SocieTy— Annual Meet 
ing, November 17-22, Atlantie City, N. J. 
Metart Conoress E IXPOSITION-— 
November 18-22, Atlantic City, N. J. 
Socre OF AUTOMOTIVE ENGINEERS—Air 
Meeting, i- 
Society oF Merc HANICAL 
-NEERS—Annual Meeting, December 2-6. 
New York, N. 
_Evecrronic Mic ROSCOPE | 
and AMERICAN § 
AY AND Exsecrron D1rrrRaction— 
— Winter Mee ting, December 5-7, 
Mellon Institute and U niversity of Pitts- 
burgh, Pittsburgh, Pa. 
Researcu Annual ies “t- 
ae December 5-8, National Academy of 
Sciences and National Research Council — 
AMERICAN Society or REFRIGERA’ ATING 
Meeting, 
16-18, New York, N.Y. 
AMERICAN AssoctaTION oF Hre HW 
Orrictats—Annual Meeting, December 
17-20, Biltmore Hotel, Los Angeles, Calif. — 
ieee ASSOCIATION FOR THE ADV ANCE- 
MENT OF Sctence—Annual Meeting, 7 
Dece mber 26-31, Boston, Mass. | = 
- American Society for Testing Materials — 
Spring Meeting and Committee W = 
February 24-28—Hotel Benjamin Frank- 
lin, Philadelphia, Pa, 
AMERICAN InstiTuUTE or MINING AND 
METALLURGICAL E ERS—Seventy- 
fifth Anniversary Celebration, with W orld 
Conference on Mineral Resources, and | 
Annual (February) Meeting, March 17-22, 
Waldorf-Astoria Hotel, New York, N. 
American Society for Testing Materiaio— 
Annual Meeting, June 16-20, Chalfonte- 
~Haddon Hall, City,N.J. 


—December 


ture R ed 
Superior Execrric Co., Bristol, Conn. 
Bulletin No. 150 fully describes ‘all the 


eceive 


stand: urd prod iets manufactured by Su- 


perior. es nder one cover are charts, cir- 
4 cuit diagrams, and other data pertaining — 
to Powersts Variable Transformers, Seco 
Automatic Voltage Regulators, and Volt-_ 
box a-e power supplies. Detailed dese rip- 
tions as well as illustrations are given for 
the various pieces of equipment. 2 
ScrENTIFIC GLASS Apparatus Co., INc. | 
49 Ackerman St., Bloomfield, N. 
eight-page folder entitled he Improved 
Jacket” dese tribes Gyco Heating 
Jackets and the Gyeo Pyro-Tran. | Nu-| 
merous details are given as well as illustra-— 
tions of ‘tubular heating jackets, jacket 
"supports, transformer, and pyrometer in 
a one instrument, and arious: new 
specialties. Pt wi | 
wate 


GEORGE ScHerRR Co., 


200 I 


— Illustrated also are various inspection 
Cc ord 


cover the following: Ge mneral Description 


Test 


of Machine for Starting Test, 


Vibrator Compares 


esting 


; _ ture on the Properties of Metals 


methods and announces further the fact 
that all Scherr micrometers in the one, two, 


three-i ine sizes are now provided with 


a 0.0001 in. vernier without extra charge. 


end and anvil. ea 


procedures such as checking parallelism 
and flatness of spindle ¢ 


erry Macuine Co., Kent, Ohio. ; 


~34-page publication, 8} by 11, scribing 
“Specifications and Data Goodrich- 
Tension Vibrator.” This is an in- | 
strument for the of fatigue 


in mechanieal fabries. Chapter headings 


, General Description of Machine, 
Procedure in Making Test, Preparation 
and three > 
technical papers reprinted from Textile 
World, Journal of Applied Physies, and— 
ASTM Buttetin, as follows: ‘Tens sion 
Tire-Cord Values,”’ 
“Fatigue of Fabrics and he Statistical 
Comparison of R: ayon ‘Tire-Cord Fatigue 
Machines.” Several full-page 
illustrations are inc luded, cas well as “a 
number of charts, and diagrams. 
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Society Appointmen nts 


is made at & the 


ANNOUN NCEMENT 


4 following appointments to Society 
Administrs ative and other commit- 


Css 
tories, Inc., and A. 


_resentatives 


Bell Labora-- 
R. Ontario 
as the Society’s rep- 
on tke Joint Committee on 


Statistical Applications in Engines ring 


Manufacturing, 
crort and W. H. 


succeeding 
FULWEILER. 


the Joint Committee on Effect of Tempera-_ 


Schedule of ik 


: 13 on Textile M: 


On 
and 


Sul 


D-5 on C 
on Electrical I 


Oc ‘tober 16-18 


October 23 d 


October 30, B- 


7 

Novem mbe 1 on ‘Pai aint, 


Sub. XVII; 
4 on 


7 
‘mbe T 13 
mber 1 


 CLEVEL ame: DistRi 
Der TROIT Distric 


tion on'C om 


Prrrssu RGH Distr 

C9 on Concrete al 


 gregates 


sect 


a December 2 2 
Dee ember 3 
December 12 


7 1 
January 1947 


‘Cuicaco District 


RICT 


{TING AND CoMMITTEE 


50TH AL MEE 


"ASTM BULLETIN 


Specifications for Insulated 


Leo Scuaptro, Douglas Aircraft Co., on 


Pp HILADELPHIA Distr RIC’ 
¢ -8 on Refractories | 
LovIs 


York District. 


Publieations, succeeding L. M. 
D. Witiiams, U. Navy, and E, L, 
U.S. Army, on the A ministrative 
Committee on Simulated Service Testing 
succeeding W.S. Newron and 3. B. 
Myron Pank Davis, Otis Elevator Co. 
4 as the Society's representative on the ASA. 
Code Correlating Committee. 
SANFORD, Ns ation: al Bure: wu of Stand. 


~ 


tions we Committee c 61 on Elee tric and M: ag- 
agnitudes a and U nits, — 
a KELTON. 
Macpox ALD, -Montgome > Ward, 
pe LES LABARTHE, Mellon Institute, 


as alternate, as the Society's representative 
on the Sectional Committee Z 36 on Def 


Mor 
tive 


desc ribe ( 


nitions of Terms Used 
lities Sold at Retail. _ 
R. Becker, as the Society's I 
on the Sectional Committee C8 on 
Wires and 
Cables (Other the Tele phone and 
Jean 


to 


graph), suce eeding A: arvey, 


Edgar Marburg Lecture Commit. 


tee: R. Townsenp, Bell Telephone 

Labor: Inc., airman: J. W. Bot 

The Lunkenheimer Co.; and W. | 

~ GARDNE rR, Allied Chemical and Dye Corp, 
(This committee includes a member from 
Be Board of Directors, the Administrative 

- 4 Committee on Papers and Publications, and 

Administrative Committee on Research.) 


1947 Dudley Medal C ommittee: F. 
Hower, Aluminum Company of America, 

Chairman; J. IemMons. The Cleveland 
Twist Drill Co.; J. J. KANTER, » Crane Co; 
Stanton Wat KER, National Sand and 
Gravel Assn.; and J. M. W EISS, John M 

WwW eiss ¢ and Co 


Templin Award Committee: x FE. Peter- 
SON, Westinghouse Electric Corp., has been 

appointed a member of the ag this 
vear, the other members being W. E. Evans, 

Chairman, and W. of 


Public Roads. 


= 


= 


S.T.M. ‘Meetings 


York City 


Atlar antic City 


ateri: 
Coke, Sub. 
De 


leati 


‘Detroit 
Columbus 
Louis 
untie 
Pittsburgh 


W ‘ashington, 


pression Te esting 


nd Cone re te Age 


York C ity” 
“Chicago 
Philadelphi 


‘Philade ‘Iphia 
TING ( ‘ity 


i 
i> 
= 
? 
7 
a 
i 
l 
> 
4 
6 
— = 
— June 16-20 
— 


g Sl me smber rs 
from July” 22 to 
30, 1946, making the t 

ship 6090. 


Names are arranged alphabe tic ally —company 
members first, then in individu: als. 


‘Ceco Sree. Propucts Corp. F. Ma- 
_ ehamer, Director of Research, 5701 W. 
-Twenty-sixth St., Chicago 50, 
STERLING Toor Propucts Co., 8. A. Crosby, 
President, 363 E. Ohio St. Chie ago 11, 
‘Bares, A. ALL an, V ice-President for Re 
search ond Development, Portland Cement 
Assoc iation, 33° Ws . Grand Ave., , Chicago 10, 


Bu Joun R., Physical 
Twist Drill Works, 411 W. Ontario. 
S., Manager, Merchandise Re- 
a search Lab., Spiegel, Inc., 1061 W. Thirty- 
fifth St., C hicago 9, Ill. 
SarartK, Epncar R., Chief of Inspection, 
Leich Electric Co.. Genoa, Ill. F ‘or mail: a 
Box 251, Genoa, Til. 
CHARLES J., 
 tainer Testing L Ine., 112 Ww. 
Kinzie St., Chicago 10, For mail: 41 
Salem Le ane, ‘Engla und V Village, E 
at 
Hoover Co., North Canton. 
Martin, Wart, Chief Engineer, Standard 
Steel Spring Co., Newton Falls, Ohio. 
Romer, Joun B., Chief C hemist, Babcock & | 
Wilcox Co. ‘Barberton, Ohio. For mail: 
4554 L ahm Dr. 521, D. 4, Akron 1, 
troit D District 


TAMM, Roser E. Project Super- 


draulic Corp., ‘ord and Miller Rds., 
Dearborn, Mich. 
Wiicox, Ravpu, Plant Superintendent, De- 
troit Division, Gerity-Michigan Die Cast- 
a ing Co., 8651 E. Seven Mile Rd., Detroit - 


New England District 


Technical Director, Con. 


Come MANUFAcTURING C orp., C. Hoover, 
Chief C hemist, Box 383, Bristol, 
BINDER, ‘hemist, Var- 
nish Co., Everett St: ation, Boston, Mass. 

Bory, Ww ALTER E., C hemist and Metallur- 
gist, Underwood Corp., General Research 
Lab., 56 Arbor St., Hartford, Conn. For: 

_ mail: 134 George St. , Hartford 6, Conn. | 
BRADLEY, JOHN J., JR. Technical Director, 
- Boston Varnish Co., Everett § Station, Bos- 
A., Treasurer, H. 
Fletcher Co. BOM 4 71, West Chelmsford, 

ALLEN S.,E Engineer, United Air- 
craft Corp., Researe h Dept., 400 Main St., 
East Hartford, Conn. mail: (25 

_ St., Hartford 5,Conn. [J]t 

Simon, 8S. A., Chief Chemist, 
Manufacturing Co., C 1g Falls, Mass. 
For mail: 34 Bliss Rd., Longmeadow 6, 


ANGLo- On. Co., Lrp., 
Enotanp, B. R. Jackson, Representative 
in U.S.A., 610 Fifth Ave., New 20, 


Robison, Technical Director, 5-48 Forty- 

sixth Rd., Long Island C 

UnIversat PIGMENT AND Cue MICAL CORP., 

Harold E. W. eisberg, President, 352 Dore- 
mus Ave.,Newark5,N.J. 
-Bevscner, WILLIAM C., Technical Director, 
Authority of Jersey City, 514 


Helen M anager, |The 


Rose anp Co., D M., D. M. Rose, Owner, 


Newark Ave., Jersey City Manager, 
mail: 50 Reservoir Ave., Jersey City 7 Dept., American 
Hirst, Berxarp, Metallurgist, B-M Hosart Manvuractrurtne Co., F. D. Houser, 
4 ons Co., 220 Clifford St.. Newark 5 7 Chief Engineer, Pennsylvania Ave., Troy, 
For mail: 300 Ue cean Parkway, = 
18, N. ¥. Hyprores Inpusrries, Box 2400, Dallas 1, 
nHAM, Wesster L., Owner and C ‘hief 


Engineer, Benham Engineering Co., 5 


Fortieth St..New York 16,N.Y. 
— Rurcers U NIVERSITY, SCHOOL OF eee American National Bldg., Oklahoma City 
William Rieman IIT, Professor of 
Analytical Chemistry, New Brunswick, KENRIDGE, FRANK, Vice-President, 
w ENIGER, Stpney, Plant Engineer, Clea Curry, ReMBERT ‘hemist, Concrete Re- 
Laboratories and Co., search Division, U. 8. Waterways Experi- 
Peapack, N. J. For mail: Califon, ment Station, ‘inton, 
- Winter, Martin H., Partner, Standard Ink ; Engineering Service, Inc., 2907 S.E. Haw 
ane d Color Co., 129 Ave., Brooklyn thorne Blvd., Portland 15, Ore. For mail: 
8, it N.E. Fremont Court, Portland 16, 
Northern California District vans, 8., Architect and Engin 
Ardis Bldg., Shreveport 23, La. 
Barron, J. Assistant Phy tical GREACEN, Tuomas E.. I 2010 
EF ngineer, C a _ Sts ate Division of inbern St.. Houston 
Highways s, 3435 Serra Way, ‘Sacramento H., Instructor, Walker Labora- 


16, Calif. tory, Rensselae r Polytechnic Institute 
CHartes Martin, Jr., Senior Testing ‘Troy, 


Engineer, Pacifie Islands Engineers, Con-| 
tract NOY 13626, Commander Marianas, 
_ Box 33, c/o Fleet Post Office, San Fran- 


ab., U.S. Bureau of ition, Denver 
No. Cincinnati 6, Ohio, 
"Philadelphia I District ‘Hopper, M. R., Vice President, Parr Instru- 
New Macunr Co., C. B. Walls, 211 Filty-third Moline, Ill. 
Jr., Methods Engineer, New Holland, Pa. Lawrence B., Director of 
se, Georce F., Assistant Chief Refinery: iheering, Diesel Division, 
Chemist, Sun Oil Co., Marcus Hook, Pa. motive Co., Schenect tadvy5,N.Y. 
Sarre, Sytvester LeRoy, Architect, 250 LLY, THomas M., Materials Engineer, 
Fifteenth St.. Philade ‘Iphia Bureau of § Standards, W 
a THoMPson, Norman, Section Chief, Sun 


Marcus Hook, Pa. Kony, Leon, Graduate Assistant, Oklahoma 


Agricultur al .and Mechanical College, 
District Stillwater, Okla. (JIt 


Jonn F., Chairman of Board, Mic -robiologist, National Bureau of Stand-— 


25, 


— gheny County Sanitary — Authority, ards, Connecticut Ave. and Van Ness St. 
ao. itv-County Blk ig., Pittsburgh, Washington, D. C. For mail: 7105 ad 
~MacGreoor, A. R., President, Allov Special- Hampshire Ave., Takoma Park, Md. | 


ties Co., Box §274, Swissvale, Pittsburgh | Row an, H., Associate 


St. Louis District Sipney R., Chemist, U. 8. Depart- 
ment of Agriculture, W ashington, D. o. 
For mail: 3001 Twentieth N.W. 
Washington 
STARR, CHARLES F., Jr., Assistant Director, 
Fsso Laboratories, | Standard Oil Co. of 
New Jersey, — 551, 


1155 Blackstone Ave., St. Louis, 12, Mo. © 


ES Southern California District 


ATIONAL TECHNICAL LABOR ATORIES, 
Haller, Chemical Engineer, Box aton touge 1, La, 
Pasadena, Calif.  £STIEHvER, Ropert D., Rubber Technologist, 


4 BERGSTROM, Caries W., L aboratory Tech- National Bureau of Standards, 


-nician, 476 W. Thirty- ninth St., San Pedro, Section, Washington 25, D. C. 


’almer Hall, Colorado College, Colorado 
Springs, 
An Liprary, Salt” Lake 
Van Ecno, ANDREW, Chief 
Manufacturing and Supply Co., Ft. 
Engineer and 

Hobbs, 


‘Other hin U. S. Possessions ons 
= 


Testing and Research Laboratories, 517 S. 
_, Alameda Blvd., Compton, Calif. 
Hunter, Antony, Head, Specifications 
Dept., Donald R. Warren 500 S. 
Figueroa St., Los Angeles, ( Jalif. F or 
mail: 1610 N. Normandie St., Los Angeles. 
Rexrorp, Exxior P., Geologist, U.S. Engi- W., 
Office, " Angeles District, 751 
Figueroa St., Los — Calif. For mail: 
Elizabeth St., Pasadena 7,Calif. 
4 
‘Western New York and 


Eaton Co., L TD., Tue T., Research Bureau, 

-—E. J. Tyrrell, Chief Chemist, 190 Yonge 

St., Toronto, Ont., Canada. |. 

Wosurn Cuemicats, Lrv., T. H. Glynn 

- Michael, Chief Chemist, Beechwood Dr., 
Don Valley, Toronto 6, Ont., Canada. © 

‘U.S. and Possessions Otto. B: President, Rua | 


~Ansco Drviston, GENERAL ANILINE AND C.. Ghief Chemist, Th 


m_ Corp. Hicks, hinghs uinton, “Portland C ement Manufacturers, 
L td., Lesearch Dept., Rosherville Court, 
AND Ce: Ww 4 Wenzel, Burch Rd., Gravesend, Kent, England. | 
Chief Engineer, 413 Arts GRALEN, Nit 8, Director, Svensk: 
alls, Mont. forskningsinstitutet, Nya Chalmers, Goth- 
DepaARTMENT’ OF INDU STRIES AND 
Supp.ies, Secretary, Gov ernment of 
India, New Delhi, India, 


Herskett, Raymonp H., Partner, Industrial tain Institute for Industrial Research, 


University or Ut 


Gta. SOKOCABANA ATERIAL F ERRO- 
viarto, Mariano, J. M. M: anaging 
Director, Rua onstant, 61 


Eacie-Picner Sates Co., Insulation Ze 
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Mechanical and Parry, WituraM F., Superintendent, Bruck = Ravi, Materials E ngineer, 
2565, Mexico Silk Mills, Ltd., Cowansville, Que., Canada Highway Dept ., De *partamento de 
For mail: 204 William St., Cowansville, teras, Managua, Nicaragua. 


f the G k M hi ed Prod 

ree tor 0 the Gussac achin ucts * = WwW ar Il, the 1 

Co, Long Island City, N been made by Vice Admiral E. L. Coch. 

Mews items concerning IEUTEN ANT COL ONEL ‘Tane, Chief of the Bureau of 
of our members will be wel- iB. ASSETT, JR., i Is now at ‘De WILL AM ~MUDGE ssistant 
comed in this column. partment, Missouri Ordnance W orks, ‘Director, New York 
‘Louisiana, Mo. He was formerly sta- Development. and Research Division, 
AMES T. KE EMP has tioned at the Army Industrial Colle; ge ‘International Nickel Co. , Inc., has been 
London, E tery where he was serving as Pentagon Building, Washington, D. eleeted chairman of the New Y: rork Chap- 
Chief Mission Officer, Conservation W. K. SIMPSON who was Supervisor of American Society for Metals for 


sion for Economic Affairs, U. S. Embassy. Gasoline Testing Laboratory, U year 1946-1947, 0 


is connected with the American Brass ‘sal Oil Products Co., Riverside, is J. ALLEN, Metallurgical Engineer, 
as Metallurgical Engineer. Fuel and Lubricant Engineer, at orthington P and Machinery Corp., 
HERBERT S. K. ARCH has returned lectro- Motive Division, General Motors Harrison, N. J., has be en appuinted 


_ from overseas w ith the “Armed Forces and _— Corp., La Grange, Ill. - head of the 1946-1947 p program and papers 


has joined The C. P. Hall Co., Akron, _C. D. HOCKER is now Associate Pro- committee, Gray Iron Division, Amering 
Ohio, which he wi sent fessor of Chemistry Union College, iation, Chicago. 
in the A.S.T.M. ‘Schnectady was formerly WILLIAM T. GRIFFIT’ THs, 
THOM AS, formerly Superintend- Plant Products Engineer, Bell Telephone “man and ‘Managing Director, Mond Nickel 


Pennsylv ania- Dixie Cement Corp., Laboratories, Inc., Murray Hill, N. J. Co., Ltd., and a Vice-P resident of its 


Division, Tennessee Eastman Corp., Latex and Chemical de N. Y., been knighted by King George. Knight- 


Kingsport, Tenn. now Owner of the Wetherbee Chemie: a apes bow i 
GRAVES, JR., formerly Ei Co.inSnyder, of his public services, particularly during 
ormerly Engi- war, when he was a metallurgical con- 


neering Ma anager at I- C Circuit Breaker GE -ORGE E. HUT SE retired from active sult: ant to the British Services and Produc. 
Co., Philadelphia, Pa., is now Chief — duty on September 1 with The Safety Car tion Minis tries, and a me mber of several 


er with Gibson Electric Co., Pitts-— Heating and Co., Ine. New met: allurgical, arch, 


MIL LER is now Materials Engi- RANDALL ©. SMITH, who wa:  for- RALPH L. WILCOX is Plant 
“neer connectet d with the Public Roads merly Unit Head, ‘Structures Department, Superinte ndent of the Detroit Division 
is: Administration, Federal Works Agency, _ Curtiss-Wright Cor p.» Columbus, Ohio, is = the Gerity-Michigan Die Casting Co. — 
niversity of Minnesota, St. Paul, Minn. Chief of Structures of East For m: years Mr. “Wilcox has b 


He was formerly Senior Drainage Engi- _ Aeronautics, Inc., New York, N.Y. associated | the New Jérsey Zine 


with the Soil Yonservation Service R. CURRE is Chemical Consultant Co., and, during the war, he served for 
£ of the U. S. Department of Agriculture, - at Virgil J. Green n and Associates, D: ayton, se everal years on the s staff of the Conse * 
U University of Minnesota. Ohio. ws isor, Fuel Test — tion Division of the War Production 
ALSTON RUSSELL, JR., who was Laboratory, U. 8S. Army Air Forces, Board. _ 
with WwW estinghous _ Electric Wright Field, Ohio. The following two men who are active 
PEARSON is ‘now in A.S.T.M. work have been nominated 
/Soilpak Division, Service Engineering Pr resident and Vice-President, respec- 
ee: Summit, N. J. He was formerly tively, of the American Society for 
Technical — The Kotal Co., Metals: A. L. BOEGEHOLD, Head of 
BU RPO, JR, is now Assistant New York, N.Y. the Metallurgy Department, Research 
of Physies at the Massachu- H. BONNEY who was connected _ Laboratories 
setts State College, Amherst, Mass. He — with New Mexico College of Agriculture Corp., and FRANCIS B. FOLEY, — 
as formerly Associate E ‘ditor of Materials and Mechanic Arts, State College, New intendent of Research, The Co." 


and “e 8, New York, N.Y. = Mexico, as Assistant Professor of Civil GEORGI E H. . HARNDEN, whose 


been 


-W. L. SAWYER has returned to the, _ Engineering, is now Head of the Engineer- | 4 former address was Works = 4 


of Florida, Gainesville, ing Department at Arkansas Col- General Electric Co., Schenectady, N. Y., 
Profes sor of Civil Engineering. He has _ lege, Jonesboro, Ark, moved to the Standards Division, 
been Resident Officer in charge of Con- K. ANDRUS, | formerly Technical Executive Department, General 


struction with the U. S. in Home- Service Representative of the Corning Co., Sche nectady,N.Y. 


stead, Fla. Glass Works, Corning, N. Y., has ac cepted F. R. HE INSEL has been elected 
iad Re FORBRICH, wi ho was position with “Coleman Instruments, P resident in Charge of Engineering 


ume 4 
May R. Mallory & Co., Inc., Indianapolis, 
mical Research Engineer, The Besse- »in} aywooc been Chief. Metallurgiel 


E ngineer for the Mallory Co. since od 


er Limestone and Cement Co., Y oungs- H. KE} L LOC 3G is connected with the 
town, Ohio, is now Chief Chemist, The University of Mississippi, Oxford, Miss. ao _ ROYAL M. HOCHNER has returned 


> 
Green Bag Cement Co. of Pennsylvania, qs Professor of Civil E ngineering. He v wa 


to inactive duty and civilian status after 


Ce Loui Omaha, ploye by The Firestone Tire and Rubber | 
ment Corp. is now President « THEODOREA.WERKENTHIN, Co. “in the Development Department as 
CL AYTON is _retirin “from cipal Materials Engineer, Civilian-in-— ec anica 
-Cluett, and Co., Charge of the Rubber and Plastics Section cific ations. 
y of the Bureau of Ships was recently GEORGE HEWI TT KNODE has 
_N.Y., in the future. presented with the Meritorious Civilian urned from foreign duty in Germany 
M. U. COHEN is at present Associate Award for outstanding | service in connec- Major with the U. S. Department, 
Research Director,, The General tion with all research and technological Ordnance Department and is again with 
“search Laboratories, Newark, N. J. He proble ms on rubber, synthetic, Co. -in 
formerly Associate Laboratory 
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s. M \CGRE (GOR has retired 
from active business. He was Director, 
Miscellaneous Mine ‘rals Division, War 
Production Board, Washington, D. C. 
"RAY L. HANKINSON has retired as 
Commander, U. S. Coast: Guard and 

; Assistant Chief, Civil Engine 

Washington, DC. 
FR: ANCIS S. BR ANIN was 


Vice-President and General M: anager of = 


the Middlesex Mfg. Co.. Inc., Middlesex, 
and is now Pr -esident of the Asphe 
tie Specialties Co., Inc., Peapack, N. J. 
R. MAU PIN is now Metallurgical 
Engineer of the Civilian Product tion Ad- 
ministration, 


formerly Consultant of the ‘Tin- Lead new capacity. 


Zine Division, Production Board, 


B. HOR ~.NIBROOK, formerly Mate- 
rials Enginee er, National Bureau of Stand- 
ards, Washington 25, D. C., is now con- 
nected with the Master Builders Research 

Laboratories, 


ant Director of Research, 


Cleveland, Ohio, as Assist-— 


LESTER A. L ANNING, recently 


pointed Manager of the Sandusky Plant, 


New Departure Division, General Motors rh 


at 

Gieert E. Ser, Technical Cons sultant, 
Day «& Zimmerm: inn, Inc., Philade Iphia, 
Pa. (Se ptember 11, 1946). - Member r since 

Ramsay, De _partment Me- 
s and Mechanical Engineer (Re- 
tired), The Royal Technical Colle ge, Glas- 
gow, Scotland 6, 1946). Member 
since 1924. Mr. Ramsay took a real 
rest in the work the Society and about 
_ once a year wrote a rather extensive and | 
ordial lette comme ‘nting on our work, 
James Metallurgical Engi- 


neer, R epublic Steel Corp. ‘oungstown, 


Ohio (August 5, 1946). Mr. Smail was a 
_ member of Committee A-1 on Steel where 
mittees II and IX covering Structural 
Steel for Bridges, Buildings, and Rolling 
4 Stock, and Steel Tubing and Pi ipe, respec-| 
tively. He was also a member of Com-— 


aes A-5 on Corrosion of Iron and Steel 
. he served on Subcommittees VI on 


- uets and VII on Methods of Testing. 
He also represented his company on the 
Joint Committee on Filler Metal. Mr. 


Smail took an active interest in committees 


{ of w hich was a me ember | m any 
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he represented his company on Subcom- 


a 


Was shington, D. He was Lime and has this service in 


ern States Portland Cement Co., 


> ie He first worked in the laboratory of the | 


Specifications for Metallic Coated Prod- 


Essie Hudgins of Gaine sville, two a 


up residence in S: andusky, Ohio, to direct 
completion of the plant, and to take 

_ charge of operations when they start. Mr. 
Lanning has been with the division 27 
years, and hi id been assistant plant 


LE 


manager of Bristol, C ‘onn. since 1939. 


J. G. FINK, formerly on the staff of 
the National Lime Association, and serv-_ 
ing in a research capacity “% the National 
Bureau of Standards, has been appointed 
xe cutive Secretary of The Oxychloride 
Cement Association, Inc., which is located 
7 in Washington. Dr. Fink had been serv- 


tional Bur for a great 
years, “hes retired as of August 31. 
He was very active in A.S.T.M. work, 
having been Vice-Chairman of C ommit~ 

— tee on C-12 on Mortars for Unit t Masonry. af 


F. G. STEINEBACH, Editor of The — 
Foundry, and Vice-President, Penton Pub- 
lishing Co., Cleveland, Ohio, will deliver : 
the chief address at the general session to 

be held during the Regional Foundry Con 
sponsored by the Metropolit: 
Chesapeake, ‘and Philade ‘Iphia Chapters of ; 
the American Foundrymen’s Association 
in Philadelphia on November 1 and 2 at 


_ ing as the Secretary of Committee C-7 on Town H: all. His topic will be “Recent 


§. B. RITCHIE, Office of the Chief of 
Ordnance, is now on Terminal Leave 
paratory to retirement from active service 
in byes Arm F or a many years 


work and most ac- 
tive in many of the technical advances 
which have been made. He has cooper- 


ated in many phases of A.S.T.M. 


SMITHE R at the 


LOGY 


dates of death are given Ww vhere availab 


"Mrs. Smail and two sons 
Kennera Ricz, Director of Physical | 
esting, Sidney Blumenthal and Co., 
-Ine., Shelton, Conn. (June 27, 1946): 
Mr. Rice was a member of oo: 
D-13 on Textile Materials and a number © 
of its subcommittees including B-1 on | 
Methods and Machines, Section II on 
- Machines, and B-5 on Sampling, Presenta- 
tion and Interpretation of Data. | 
Guy W. Jorpan, Chief Chemist, South-- 
4 Rock- 
‘mart, Ga. (September 5, 1946). Mr. Po 
Jordan was accidentally killed at the plant. | 
He was a native of Pennsylvania and a 
resident of California during early life. 


miss him. 
survive. 


California Portland Cement Co. and after 
serving in World War I, he went to the | 
Rockmart position. Mr. Jordan has been 


1939, and his particular interest in Com- | 
mittee C-1 was with the Sponsoring C _ 
mittee on Blended Cements. He was an © 
active civic, religious, and community 
leader. He leaves his wife, the former Miss 


steel, 


pagel54. 


7 


active member of the Society since 


Development in the Foundry Industry” 7 


and is se heduled for 10 a.m. Friday, No- | 

vember 1. Various group meetings ang 

technical papers are scheduled for this con- 7 

ference covering gray and malleable iron, 
and brass, bronze, and light met: ils, 

program was published in the October 


HOYT retired as Treasurer of the 
an F ‘oundrymen Associ: ation on 
August 1 terminating long period of 
service to the A.F.A. = the foundry in- 

ANT HONY D. “WAG NE R, formerly 
-Materi: als E ngineer, W. estinghouse El ‘lee- 
tric Corp., Ce ‘Line, Mich., is now 
Laboratory Manager, Hudson Motor 
Car Co., Ferndale, Mich. 
C. M. TERNE, who has been se rving 
as Lieutenant Comma: ander, U.S.N.R., 
now bs ack with Me tropolitan _ Refining 

Co., Inc., as Chief ‘Engineer, 
Island City, N. Y. 

_ G.C. CURRY, formerly Man: ager, War 
Products Division, The Hoover Co., North — 
Canton, Ohio, is now Manager, Commer- 

cial Die Casting Division, Precision Cast- 

ing Co., Kalamazoo, Mich.. 
FRANSV. E. VAURIE is now Research 

Assis tant, The Institute of Paper 


The 


| 


ters, , and ‘humerous friends from coast to 


— 


. Eastman Kodak Co... 
Eimer & Amend, 
Fisher Scientific Co 


= & Northrup Co 
Morehouse Machine Co 

_ Olsen Testing Machine Co., Tinius 
Perkins & Son Co., B. F 
_ Precision Scie entific Co 


Richard C.. 


Supply 
Remmey Son Co., 
Rubicon Co , 
Sargent & Co., E. H.... 
Scott Testers, Inc 
Laboratories 
Instrument Co.. 

Tagliabue Division, C. J., Portable Products 
Corp 
Thomas Co., Arthur H.. 
Thwing-Albert Instrument Co............. 
Wilson Mec ee Instrument Co., Inc.... 
Will 
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7 On this page are announcements individual als of services for 


PATZIG. TESTING -LABORATORIES| Lucius 
ENGINEERING INSPECTION | ESTABLISHED 1886 
TESTS ANALYSES - RE RESEARCH 


Corrosion 
PITKIN BLDG., 47 FULTON ST., N. Y. LN. ¥: 


MATERIALS & PRODUCTS 


lngenoll Ave. St. Moines, lowa 


ES CHEMISTS ENGINEERS 


Chemists and Public Serve Testing Laboratories, An. 


Biological 

Testing Engineers Chemical, Physical, Biologica 


Worth, Dallas, Houston, | 
Corpus Christi, and 
Antonio, Texas 


B. COLEMAN & CO. “WILLIAMS 


Metallurgists- Chemists- _ INSPECTION COMPANY 
Timber and Timber Treatment Inspections 


Spectroscopic Analysis 
~Chemicel and Physical 
Metallurgical Investigations 
Boiler Water 
Consultation Service BR ANCH OFFICES: New York, Louis, Mo., 
9th & Rising Sun Ave., Philadelphia 40,Pa.|  Eugene,Ore. 


UNI ITED STATES) | FOSTER D. SNELL, INC. | 
TESTING CO. In INC. Chemists — Engineers 


Our chemical, engineering, bz acterio- 
_ HOBOKEN, N. J 4 | 
Es Scientific Testing 
+1880 Research Analysis 


“| 


logical and medical staff with com- ; 
pletely equipped ‘aboratories are pre- | 
pared to render you Every Form of 


and Inspection Service | 6 wiht Consulting Chemist and Your 
PHILA. eN. Y.eCHICAGOeBOSTONe®WOONSOCKET 306 Washington Street a, Brooklyn 1, N. 


THE WAYNE LABORATORIES 
iR CO COR 0 Rp 0 POR ATI 0 
403 NORTH BROAD ST., PHILA. 8, PAL 


Waynesboro, Pa. Kingsley 4195 Director, Research & Engineering 


Research—Development—Testing SAMUEL P. SADTLER & SON, INC. 
ia 


Ferrous and Non-Ferrous Metals 
Consulting, Analytical 7” 


Metal Processing and Finishing 
Precision Casting—Chemical Engineering and 


Corrosion and Corrosion Protection 


Plastics and Powder Metallur 
sy 
Trinity Place New York 6, N.Y. 2105 St. Philadelphia 7, 


THE JAMES Hi. HERRON COMPANY | ELECTRICAL TESTING LABORATORIES, INC. 


Electrical * Mechanical * Physical | 


Physical, Chemical, Metallographical & X-Ray Laboratories q 3 2 Rect End Avenue et 79th St.. AL 
1360-1 364 West Third St., Cleveland, Ohio York 21, N. 


FATIGUE AND VIBRATION 
RESEARCH AND TESTING 
"LABORATORY 

‘SONNTAG SCIENT 


CORPORATION 
16 Seneca Place. 


South Florida Test 


Testing - Research - Engineers 

Development and testing of materials an 

products. Predetermination of durability and 
permanency by actual exposure or service! 
tests. 

Miami 3, Florida 


— 


PHILIP T UCKE R GIDLEY 


Physic al and chemical testing, research, 

formulae and product development. 


| Fa AIRHAV EN, MASS. 


-LEDOUX. & COMP ANY, INC. 
Chemists, Assayers, Engineers 


Samplers and Weighers a 


NEW YORK, 13, N. a 


Shilstone Testing Laboratory” 
NSPECTING AND CONSULTIN 
CHEMISTS & ENGINEERS 


New Orleans,La. Houston, 
‘Inspection: at all Leading Industrial Centers 


NE W ENGI L AND 
ECTROCHEMICAL 
LABORATORIE 


i 
Chemical Physical Methods | 


“West Medwi ay Mas ac husetts 
ROBERT W. HUNT COMPANY 


inspection, Tests, Consultation, ENGINEERS 


CHEMICAL, PHYSICAL, X-RAY, 


“METALLURGICAL, | ‘CEMENT and 


CONCRETE LABORATORIES. 
175 Ww. Bivd., And All Cittes 


80 “WASHINGTON STREET, NEW avy 
Consulting and Re. search | Engineers 


Physical ‘and Electrical Tec, qj 
Inspections on all materials. 


The Oldest at Commercial Laboratory 
BOOTH, GARRETT & BLAIR. 
Established 18360 


Analytical and Consulting Chemise 


October 1946 
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